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(54) METHOD OF RECORDING IMAGE AND INKJET PRINTER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method of recording an image and an 
ink jet printer capable of forming an image having image quality and 
shelf life in roughly equal levels of a photograph. 

SOLUTION: An image is recorded such that pigment inks are ejected to a 
recording medium F having an ink absorption layer on a support body and 
including a thermoplastic resin on its surface by using a line head 11 
at a recording section 10. Latex particles of the recording medium F are 
heated and pressed to be melted and made to be transparent at a fixing 
section 50 so that the image quality having a luster property is formed. 
The pigment inks are put to the recording medium F so that it is 
possible to realize the long shelf life of image quality. The inks are 
ejected by the line head 11 at a speed within the range of 6-10 m/s to 
form pixels in a time interval of 10 ms with respect to adjacent pixels 
on the recording medium F. The heating temperaturethe pressing' force and 
the heating time period of the fixing section 50 are controlled such 
that an image clarity value of an image on the recording medium F is to 
be within the range of 60-95%. 



CLAIMS 



[Claim(s) ] 

[Claim l]Each pixel is formed with a time interval for at least 10 ms to 
an adjacent pixelinjecting pigment ink by the drop speed 6 - 10 m/s to a 
recording medium which has an ink absorption layer on a base materialand 
contained thermoplastics on a surfaceA method for recording image 
performing image recording by heating and pressurizing said recording 
medium so that an image clarity value of a picture formed in said 
recording medium after that may be 95% or less not less than 60%. 
[Claim 2] The method for recording image according to claim lwherein said 
each pixel shifts by abbreviated halves of a picture element pitch and 
is formed for every line. 

[Claim 3] The method for recording image according to claim 1 or 2 making 
said image clarity value 95% or less not less than 60% by controlling at 
least one of cooking temperaturewelding pressureand heat pressing time 
at the time of heating of said recording medium and application of 
pressure. 

[Claim 4] A method for recording image given in any 1 paragraph of claims 
1 thru/or 3wherein a surface of said recording medium contains an 
inorganic pigment further. 

[Claim 5] An ink head which injects ink to a recording mediumand a heat 
pressing means to heat and pressurize a recording medium after [ said ] 
carrying out ink jetlt is an ink-jet printer which performs image 
recording to a preparation and said recording mediumPigment ink is 
injected by the drop speed 6 - 10 m/s from said ink head for it to be 
formed with a time interval for at least 10 ms to a pixel to which each 
pixel adjoins a recording medium which has an ink absorption layer and 
contained thermoplastics on a surface on a base materialAn ink-jet 
printer heating and pressurizing said recording medium by said heat 
pressing means so that an image clarity value of a picture formed in 
said recording medium may be 95% or less not less than 60%. 
[Claim 6]The ink-jet printer according to claim 5wherein said each pixel 
shifts by abbreviated halves of a picture element pitch and is formed 
for every line. 

[Claim 7] The ink- jet printer according to claim 5 or 6wherein said ink 
head comprises a line head. 

[Claim 8] An ink- jet printer given in any 1 paragraph of claims 5 thru/or 
7 constituting so that said heat pressing means may control at least one 
of cooking temperaturewelding pressureand heat pressing time at the time 
of heating of said recording medium and application of pressure. 
[Claim 9] An ink- jet printer given in any 1 paragraph of claims 5 thru/or 
8wherein a surface of said recording medium contains an inorganic 



pigment further. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the method for 
recording image and ink-jet printer of the picture which has image 
quality and preservability comparable as a photograph which can be 
formed. 
[0002] 

[Description of the Prior Art] In recent yearsthe efforts which the acute 
nature and granulation of a pixel are raised and are brought close to 
the image quality about a photograph by small-droplets-izing of ink and 
highly-precise-izing of a head scan and recording form conveyance which 
print the image processing technique by an ink-jet printer are made. For 
examplethe image quality which is equal to a film photo can be obtained 
now by recording a picture on the coating resin paper used for the 
photographic printing paper with dye ink using the exclusive paper which 
provided the ink absorption layer. 

[0003]Howeverwhen the picture was recorded with dye inkthe 
preservability of the picture which is an important function of a 
photograph might be inferior. When a picture was recorded with pigment 
inkthe preservability of the picture was goodbut the image quality which 
is equal to a film photo might be unable to be obtained. Although image 
quality was the important performance for the photograph which is 
traditional as an expressive medium of a pictureeven if it cannot 
express in rate scalessuch as acute naturegranulationand a degree of 
brilliancybut only raised these f iguresunlike the film phototextures 
were especially heterogeneous [ the textures of the picture ] for 
appearance. A photograph is also a means to record a picture and is 
performance also with the important preservability of a picture. 
[0004]Thenin order to reconcile the preservability of the advanced image 
quality of a photographand a picturea picture is formed in the recording 
form which contained latex on the surface of the image receiving layer 
with pigment inkand there is a printing method to which a picture is 
fixed by carrying out the afterbaking application of pressure. According 
to this methodthe picture with the preservability of a picturethe acute 
naturethe degree of brilliancyetc. near a film photo was acquiredbut 
color reproduction nature and granulation might be inferior and textures 



might differ. 
[0005] 

[Problem (s) to be Solved by the Invention] An object of this invention is 
to provide the method for recording image and ink-jet printer which have 
the preservability of a picture and can obtain image quality comparable 
as a photograph in view of the problem of above-mentioned conventional 
technology. 
[0006] 

[Means for Solving the Problem] To achieve the above objectsa method for 
recording image by this inventionEach pixel is formed with a time 
interval for at least 10 ms to an adjacent pixelinjecting pigment ink at 
6-10 m/s in drop speed to a recording medium which has an ink absorption 
layer on a base materialand contained thermoplastics on a surfacelmage 
recording is performed by heating and pressurizing said recording medium 
so that an image clarity value of a picture formed in said recording 
medium after that may be 95% or less not less than 60%. 
[0007]Since a recording medium containing thermoplastics is used for a 
surface according to this method for recording imagean image clarity 
value can be raised by heating and pressurizing after ink jet. Although 
an image clarity value falls easilythermoplastics fuses a field of a 
recording medium in which a picture was formed with pigment ink by heat 
pressingit is that of a wrap and its image clarity value improves the 
surface of a recording medium. 

[0008] In **** speed of inkin 6 or less m/stime from injection to impact 
becomes longchange to an impact position of **** with a big change of 
**** speed is brought aboutimage quality deterioratesconverselyin **** 
speed of inkin 10 or more m/sink scatters on a recording medium faceand 
image quality deteriorates. By making **** speed of ink into 6-10 m/s 
from the above thinga color reproduction region becomes large and a good 
picture of image quality can be formed. 

[0009] By making ink reach the target on a recording mediumand forming a 
picture so that a time interval of impact of ink may be set to at least 
10 ms to a pixel which adjoins each other at the time of formation of 
each pixelSince ink of a pixel which adjoins each other after pigment 
ink is absorbed by recording medium reaches the targetgranulation 
improves and image quality becomes good. An ink droplet will unite that 
it is less than 10 mspaints will condenseimage formation will be carried 
out by a seemingly big dropand granulation will fall. 
[0010]A glossy sense of image quality can obtain textures like a 
photograph like a photograph by heating and pressurizing a recording 
medium so that an image clarity value may be 60% - 95%. An image clarity 



value is controllable at smoothness etc. of a field which contacts a 
medium at the time of composition of a recording mediuma kind of 
thermoplastic resin particle and contentcooking temperaturepressurizing 
pressureheat pressing timea heat pressing methodand heat pressingfor 
example. 

[0011]By using pigment ink as inkcompared with dye inkthere is no fading 
by light or oxygen in a recording medium after image recordingand long- 
term image quality preservability which is a photograph grade can be 
realized. Although an image clarity value falls easily from the 
characteristic etc. which a path cannot absorb easily to a recording 
medium greatly compared with dye inkpigment inkA thermoplastic resin 
particle fuses by carrying out heat pressing of the recording medium 
after ink jetit becomes the thermoplastic resin layer which carried out 
the rarefactionand a high-definition picture whose image clarity value 
improves and which is glossy by that of a wrap in a pigment ink layer by 
pigment ink can be formed. Since a pigment ink layer is absorbed by 
image receiving layer of a recording medium and covered with a 
thermoplastic resin layera highly preservable picture can be formed. 
[0012] A picture element pitch an abbreviated half (pixel half [ about ]) 
every for every line by being shifted and formed. [ said each pixel ] 
Since an ink impact interval of each pixel spreads compared with the 
conventional picture for every linean adjacent pixel on a recording 
medium decreasesthat an ink droplet unitespaints condense and 
granulation falls decreasesand image quality can be improved. A cover 
rate of a recording medium by an ink drop improvesand a color 
reproduction region becomes large. 

[0013] It is preferred that a surface of said recording medium contains 
an inorganic pigment further. 

[0014] An ink- jet printer by this inventionAn ink head which injects ink 
to a recording mediumand a heat pressing means to heat and pressurize a 
recording medium after [ said ] carrying out ink jetit is an ink-jet 
printer which performs image recording to a preparation and said 
recording mediumPigment ink is injected by the drop speed 6 - 10 m/s 
from said ink head for it to be formed with a time interval for at least 
10 ms to a pixel to which each pixel adjoins a recording medium which 
has an ink absorption layer and contained thermoplastics on a surface on 
a base materialSaid recording medium is heated and pressurized by said 
heat pressing means so that an image clarity value of a picture formed 
in said recording medium may be 95% or less not less than 60%. 
[0015] According to this ink- jet printera method for recording image by 
above-mentioned this invention can be performed. In this caseas for an 



ink headit is preferred to comprise a line head. It is preferred to be 
constituted so that a heat pressing means may control at least one of 
cooking temperaturewelding pressureand heat pressing time at the time of 
heating of a recording medium and application of pressure. It is 
preferred that a surface of said recording medium contains an inorganic 
pigment further. 

[0016] with image claritywhen an object is reflected in a paint film 
surfacehow much vividlyit does not distortion (**. )-see and the image 
projects — the weighted solidity which determines a fine sight element 
of a picture is important as that index It is specifiedfor example to 
JIS H8686an optical device is used for a measuring method of an image 
clarity valueand there is a method of searching for image clarity as 
image definition from a waveform of light volume obtained through an 
optical comb in it. A ratio of a dark space bright section of an optical 
comb is l:land the width has various kinds of things (0. 1250. 51. Oand 2.0 
mm). Measurement moves an optical combreads a highest-wave form in the 
record paper (M) and minimum waveform (m)and searches for image 
definition with a following formula. 

[0017]C=(M-m)/(M+m)xl00 — herethey are C: image definition (%) 
M: highest-wave type and the m:minimum waveform. 

[0018] It is an index which shows that it has a "Japanese quince" or 
"distortion" if its image clarity is good if the image definition C has 
a large valueand it is smalland if there is "Japanese quince" of this 
picture or "little distortion"even when a gloss value in a glossmeter is 
the samea glossy sense by appearance will become strong. 
[0019]A method on demand or a continuous method may be sufficient as an 
ink head of an above-mentioned ink-jet printer, moreover — as a 
regurgitation (injection) method — electric - machinery conversion 
method (for examplea single cavity type. ) A double cavity typea vendor 
typea piston typethe Schar mode typeelectric-thermal-conversion methods 
(for examplea thermal ink jet type. ) such as a shared W0RU type Although 
a bubble jet (registered trademark) type etc. can hold electrostatic 
suction methods (for examplean electric-field-control typea slit jet 
typeetc. ) discharge methods (for examplespark jet type etc. ) etc. as a 
concrete examplewhich regurgitation method may be used. 
[0020] 

[Embodiment of the Invent ion] Hereafterthe embodiment by this invention 
is described using a drawing. Drawing 1 is a key map about the ink-jet 
printer by an embodiment of the inventionThe perspective view in which 
drawing 2 is a perspective view showing the ink head of drawing 1 
roughlyand drawing 3 shows the nozzle of the line head of drawing 2 



selectively (a) It is a front view (d) for explaining each driving state 
of the front view (b) for explaining the operation of the electrode of a 
nozzle (c) and injection and non injection of a nozzle (e) and (f)and 
drawing 4 is a figure showing the driving waveform of each nozzle of 
drawing 3 . 

[0021] As shown in drawing l the ink- jet printer of this embodimentThe 
roll body 9 which wound the recording medium F of the sheet shaped long 
picture around rolled formThe Records Department 10 which has the platen 
12 arranged so that it may counter with the line head 11 via the line 
head 11 and the recording medium F which inject the ink of YMCK4 color 
to the recording medium F pulled out by the transportation direction S 
from the roll body 9and write a picture in itThe cut part 40 which a 
picture writes in and cuts rare ********** F into a predetermined 
sizethe fixing part 50 to which a picture is fixed by heating and 
pressurizing the cut recording medium Fthe discharge storage part 60 
which discharges and keeps the recording medium F with which it was 
fixed to the pictureand ** are arranged from the upstream of the 
transportation direction S. 

[0022] Between the Records Department 10 and the cut part 40the AKYUMU 
part 18 is formed so that the cut timing in the cut part 40 may be 
adjustedand the conveying roller pairs 15a and 15b for conveyance of the 
recording medium F are arranged at the upstream and the downstream of 
the AKYUMU part 18. The sensor 19 for detecting the amount of AKYUMU of 
the recording medium F is formed in the AKYUMU part 18. The conveying 
roller pairs 16a and 16b for conveying the recording medium F after a 
cut are arranged at the upstream and the downstream of the fixing part 
50. 

[0023]The cut part 40 is provided with the following. 

The detecting sensor 41 arranged at the upstream in order to detect the 
tip of the conveyed recording medium F. 

The cutting member 42 which moves the recording medium F to the arrow 
direction B by a positionand is cut into predetermined size. 
The cutting member 42 is driven to the direction B and its counter 
direction with the cut part drive mechanism 25 ( drawing 6 ). 
[0024]Nextthe line head 11 of drawing 1 is explained. As shown in 
drawing 1 and drawing 2 the line head 11 is estranged so that the nozzle 
face 6 may counter the recording medium Fand it is arranged so that the 
nozzle face 6 of drawing 2 may extend in the direction which intersects 
perpendicularly with the transportation direction S of the recording 
medium F of drawing 1 . 

[0025] The nozzle la of a large number which inject ink respectively is 



formed in the nozzle face 6 of the line head 11 of drawing 2 and two or 
more nozzle rows 6a6b6cand 6d are extended and formed in one 
rowrespectively. The nozzle la of each nozzle rows [ 6a6b6cand 6d ] a 
large number can write a picture in a recording medium by comprising a 
piezo-electric element shear-strained by impression of a driving 
signalshear-straining according to the voltage level of the driving 
signal inputtedrespectivelyand injecting ink. The Records Department 10 
has the line head 11 of drawing 2 for every color of YMCKand can form a 
color picture now in the recording medium F by injecting each pigment 
ink to the recording medium F from the nozzle row of a total of 16 rows 
of each line head 11. 

[0026] The composition of the nozzle la formed in the nozzle face 6 of 
the line head 11 of drawing 2 with reference to drawing 3 is explained. 
[ many ] It is formed in the nozzle face 6 so that the nozzle la may be 
surrounded from the piezo-electric elements 31 and 32 and the piezo- 
electric elements 33 and 34 which were located in a line with the 
lengthwise direction of the figure and may constitute a pressure chamber 
like drawing 3 (a). The piezo-electric element 31 is provided with the 
electrodes 31a and 31b of the couple provided in both the wall surfaces 
of the pressure chamber like drawing 3 (b)and is provided with an 
electrode with other same piezo-electric elements 32-34. If the driver 
voltage of a driving signal like drawing 4 is applied from the head 
drive circuit 23 to the electrodes 31a and 31bthe piezo-electric element 
31 will be shear-strained like drawing 3 (c) from the state where 
drawing 3 (b) does not change. This shear strain changes that mode with 
the right and negative polarity applied to the electrodes 31a and 31band 
the grade of modification changes with voltage levels. 
[0027] In the nozzle lathe piezo-electric elements 31-34When the positive 
driver voltage VI of drawing 4 is applied to each electrodea driving 
signal like the solid line of drawing 3 (d) from the non-deformed state 
of drawing 3 (f) of zerolf it shear-strainsrespectively so that a 
pressure chamber may be extended as a wholenext the negative driver 
voltage V2 of each electrode is appliedit will shear-strain like the 
solid line of drawing 3 (e) respectively so that it may contract as a 
whole. Ink can be attracted from an ink tank (graphic display 
abbreviation) by a pressure chamber being extended as a whole like 
drawing 3 (d) ink can be injected from the inside of a pressure chamber 
because a pressure chamber contracts as a whole like drawing 3 (e)and 
ink can be continuously injected by repeating this operation. 
[0028] If positive driver voltage VI' smaller than the driver voltage VI 
is added like drawing 4 The amount of extension of a pressure chamber 



becomes less than the time of the driver voltage VI like the dashed line 
of drawing 3 (d)and similarlyif negative driver voltage V2' in which the 
absolute value is smaller than the driver voltage V2 is addedthe 
shrinkage amount of a pressure chamber will become less than the time of 
the driver voltage V2 like the dashed line of drawing 3 (e) . For this 
reasonthe droplet quantity of the ink injected from the nozzle la by the 
ratio (V1/V2) of the positive driver voltage VI of drawing 4 and the 
negative driver voltage V2 changesSince the drop speed of the ink 
injected from the droplet quantity and the nozzle la of ink by the sum 
(V1+|V2|) with the absolute value of the positive driver voltage VI and 
the negative driver voltage V2 changesthe droplet quantity and drop 
speed of ink which are injected from each nozzle la can be adjusted by 
controlling suitablyrespectively. When enlarging the adjustable range of 
the droplet quantity of inkit can respond by changing a nozzle diameter. 
[0029]Nextthe fixing part 50 of drawing 1 is explained with reference to 
drawing 1 and drawing 5 . Drawing 5 is a front view showing the fixing 
part of drawing 1 in detail. Drawing 1 and the fixing part 50 of drawing 
5_are provided with the heating roller 51 which heats the recording 
medium Fthe sticking-by-pressure roller 52 which can be pressurized on 
both sides of the recording medium F between the heating rollers 51and 
the temperature sensor 55 arranged near the surface of the heating 
roller 51. 

[0030]The heating roller 51 contains the heating elements 53such as a 
halogen lamp heater which is a heat sourcealong the shaft orientations 
in the roller of hollow shapeBy controlling the calorific value of the 
heating element 53 by the control section 20 ( drawing 6 ) based on the 
detection temperature of the temperature sensor 55it can adjust so that 
the temperature of the heating roller 51 may be held to a predetermined 
temperature requirementand the cooking temperature of the recording 
medium F can be suitably adjusted now. 

[0031] The driving force of a drive motor is transmitted because the gear 
(graphic display abbreviation) provided in the end engages with the gear 
of the drive motor contained in the fixing part drive mechanism 26 
( drawing 6 ) and the heating roller 51 is rotated to the hand of cut R. It 
is preferred to be formed from construction material with high thermal 
conductivitythe heating roller 51 can heat the recording medium F 
efficiently with the heat from the heating element 53 by thisfor 
exampleits metallic roller is preferred. As for the surface of the 
heating roller 51it is preferred to have a fluororesin layerand the 
contamination in the ink at the time of carrying out heat pressing of 
the recording medium F by this can be prevented. 



[0032] The sticking-by-pressure roller 52 becomes a periphery from 
metallic rollerssuch as stainless steel which has the rubber enveloping 
layer 52c which has elasticityand the roller shaft 52b of the both ends 
is attached to the support member 58 pivotable via the bearing 
52arespectivelyand it is supported. The support member 58 so that it may 
be movable to the sliding direction of a figureand the sticking-by- 
pressure roller 52 may stick the recording medium F to the sticking-by- 
pressure roller 52 and one by pressure with predetermined welding 
pressure to the heating roller 51 and the nip part 59 may be formed in 
themlt is energized by almost fixed energizing force above drawing 5 by 
the energizing members 56 and 57 which consist of coil springs etc. The 
pressure sensor 27 is arranged so that the upper surface of the figure 
of the support member 58 may be contactedand the welding pressure to the 
recording medium F between the heating roller 51 and the sticking-by- 
pressure roller 52 is measured with the pressure sensor 27. 
[0033] The modulus of longitudinal elasticity (Young's modulus) of the 
rubber enveloping layer 52c of the sticking-by-pressure roller 52 has 
the preferred range of 10 6 - 10 7 Paand its range of 1. 0x10 6 - 4. 0x10 
6 Pa is still more preferred. By the welding pressure to the recording 
medium F between the heating roller 51 and the sticking-by-pressure 
roller 52 being controlled within the limits of predetermined like the 
after-mentioned by this. Width of the nip part 59 is made to the 
suitable size which is a grade to which the recording medium F can be 
made to carry out pressurized contact of the heating roller 51 and the 
sticking-by-pressure roller 52 with a big touch areaand welding pressure 
and application-of-pressure time can be obtained with easy composition. 
[0034]By replacing with the rubber enveloping layer 52c of the sticking- 
by-pressure roller 52and covering heat-resistant silicone rubber etc. on 
the periphery of the heating roller 51it may constitute so that it may 
be made to have a modulus of longitudinal elasticity of a mentioned 
range and the both sides of the heating roller 51 and the sticking-by- 
pressure roller 52 may become a modulus of longitudinal elasticity of a 
mentioned range. 

[0035] It drives with the fixing part drive mechanism 26 ( drawing 6 ) so 
that the support member 58 of the sticking-by-pressure roller 52 may 
pressurize the arrow direction A of drawing 5 to the heating roller 51 
and application of pressure may be canceled to the counter direction A' 
again, although the welding pressure to the recording medium F between 
the heating roller 51 and the sticking-by-pressure roller 52 is obtained 
by the welding pressure to the arrow direction A of this sticking-by- 
pressure roller 52 being added to the energizing force of about 1 law by 



the energizing members 56 and 57When the control section 20 controls the 
arrow direction A of the sticking-by-pressure roller 52and the welding 
pressure to A' via the fixing part drive mechanism 26 based on the 
measurement result of the pressure sensor 27the welding pressure to the 
recording medium F can be adjusted. In this casethe welding pressure to 
the recording medium F has the preferred range of 9. 8x10 4 - 4. 9x10 6 Pa. 
Sufficient welding pressure required to carry out the rarefaction of the 
ink absorbing layer which the recording medium F mentions later good by 
this can be obtained. 

[0036] The heat pressing time of the recording medium F in the fixing 
part 50 can be suitably adjusted by controlling the number of rotations 
of the heating roller 51and the number of rotations of the conveying 
roller pairs 16a and 16b by the control section 20and controlling the 
movement speed to the transportation direction S of the recording medium 
F. 

[0037]Nextthe control system of the ink-jet printer of drawing 1 is 
explained using drawing 6 . Drawing 6 is a block diagram showing the 
control system of the ink-jet printer of drawing 1 . As shown in drawing 
6the ink-jet printer of drawing 1 is provided with the following. 
The control section 20 for controlling the whole device as the control 
system. 

The image memory 21 which saves the image data signal inputted from 
external devicessuch as a personal computer. 

The operation panel 22 in which the input of a user is attained in 
various control information. 

The head drive circuit 23 which generates the driving signal to the line 
head lithe cut part drive mechanism 25 which drives the cut part 40and 
fixing part drive mechanism 26 for driving the fixing part 50. 

[0038] The control section 20 makes the head drive circuit 23 generate 
the driving signal which drives the line head 11 so that ink may be made 
to inject based on the image data signal from the image memory 
21respectively from each each nozzle rows [ of the line head 11 / 6a- 
6d ] nozzleThe applying timing to each nozzle of the driving signal from 
the head drive circuit 23 is controlled. 

[0039]The control section 20 controls movement of the cutting member 42 
by the cut part drive mechanism 25 based on the position information on 
the recording medium F from the detecting sensor 41Based on the 
temperature information from the temperature sensor 55adjust the 
calorific value of the heating element 53and the temperature of the 
heating roller 51 is controlledThe cooking temperature to the recording 



medium Fwelding pressureand heat pressing time can be adjusted now by 
controlling the number of rotations of the heating roller 51 grade by 
the fixing part drive mechanism 26and movement to the direction A and A' . 
[0040]Nextthe recording medium F is explained. Drawing 7 is a sectional 
view showing the section composition of the recording medium F roughly. 
The surface 63 on which the recording medium F contains the base 
material 61 and a thermoplastic resin particle (latex particle) as shown 
in drawing 7 After a color material and an ink solvent ingredient 
dissociate on the surface of the surface 63it has the ink absorption 
layer 62 which has a void layer by which an ink solvent ingredient is 
absorbedand was formed between the surface 63 and the base material 
61and it is used as an ink jet recording sheet. 

[0041]The ink absorption capacity in the recording medium F is 22 - 60 
ml/m 2 is 25 - 60 ml/m 2 preferablyand is 25 - 35 ml/m 2 still more 
preferably. 

[0042]Hereabove-mentioned ink absorption capacity can be calculated as 
follows. That isafter controlling the humidity of the recording medium 
of a definite area under the atmosphere of 25 ** and 50%RH for 24 hours 
or morethe dipping of this recording medium is carried out for 10 
seconds into pure water. Under the present circumstancessince the air in 
the opening of a recording medium adheres to the surface as air bubbles 
and bars water absorption in connection with water absorptiona recording 
medium is vibrated moderately and air bubbles are removed. After pulling 
up a recording medium from the water in 10 seconds and removing the 
moisture of the surface with absorptivity materialssuch as a filter 
paperpromptlyink absorption can be calculated from the mass change 
before and behind a dipping. 

[0043]Nextthe ink absorption layer 62 of the recording medium F is 
explained. General lyas an ink absorption layerthere are an another **** 
swelling type and an opening type greatly, independent [ using a water 
soluble binder as a swollen type ] in gelatinpolyvinyl alcohola 
polyvinyl pyrrol idonepolyethylene oxideetc. — or it uses together and 
applies and let this be an ink absorption layer. 

[0044] It is what mixed and applied particles and a water soluble binder 
as an opening typeand a thing with especially glossiness is preferred. 
As particlesalumina or silica is preferred and the thing especially 
using silica with a particle diameter of 0. 1 micrometer or less is 
preferred. As a water soluble binderwhat it was independent or was used 
together is preferred in gelatinpolyvinyl alcohola polyvinyl 
pyrrol idonepolyethylene oxideetc. 

[0045] In order to be adapted for a continuation high-speed-among two 



above-mentioned types printthe one where the ink absorption velocity in 
a recording medium is quicker is suitableand an opening type can be 
especially used preferably by this embodiment from this point. 
[0046]Hereafteran opening type ink absorption layer is explained in more 
detail. A void layer is mainly formed of the flocculation of a 
hydrophilic binder and inorganic particles. Convent ionallyvarious the 
methods of forming an opening into a coat are known. For examplethe 
uniform coating liquid containing two or more sorts of polymers is 
applied on a base materialHow to carry out phase separation of these 
polymers mutually by a drying processand form an openingThe coating 
liquid containing solid particulates and hydrophilic natureor 
hydrophobic resin is applied on a base materialAfter desiccationan ink 
jet recording sheet is immersed in the liquid containing water or a 
suitable organic solventAfter applying the coating liquid containing the 
compound which has the method of dissolving solid particulates and 
producing an openingand the character in which it foams at the time of 
coat formationAs opposed to the method of making this compound foam by a 
drying processand forming an opening into a coatthe method of applying 
the coating liquid containing porosity solid particulates and a 
hydrophilic binder on a base materialand forming an opening between the 
inside of porosity particlesor particlesand a hydrophilic binderthe 
solid particulates which have the capacity more than equivalent weight 
in general — and — or the coating liquid containing a particle oil 
droplet and a hydrophilic binder is applied on a base materialand the 
method of forming an opening between solid particulatesetc. are known. 
In this embodiment it is especially preferred to be formed when mean 
particle diameter makes a void layer contain various inorganic solid 
particles of 100 nm or less. 

[0047]As inorganic particles used for the above-mentioned purposeFor 
exampleprecipitated calcium carbonateheavy calcium carbonatemagnesium 
carbonateKaolinclaytalccalcium sulfatebarium sulfatea titanium dioxideA 
zinc oxidezinc hydroxidezinc sulfidezinc carbonatea hydrotalciteWhite 
inorganic pigmentssuch as aluminum silicatediatomitea calcium silicatea 
magnesium silicatesynthetic amorphous silicacolloidal 
silicaaluminacolloidal aluminaquasi-boehmitealuminium 
hydroxidelithoponezeoliteand magnesium hydroxideetc. can be mentioned. 
[0048]The mean particle diameter of inorganic particles observes the 
particles which appeared in the particle itselfor the section and the 
surface of the void layer with an electron microscopemeasures the 
particle diameter of 1000 arbitrary particlesand is called for as the 
arithmetic average value (number average). It expresses with a diameter 



when the particle diameter of each particle assumes a circle equal to 
the project area here. 

[0049] It is preferred to use the solid particulates chosen from silica 
and aluminaor hydrated alumina as inorganic particles. 
[0050] Although the silica etc. which were compounded as silica which can 
be used by this embodiment by the silicacolloidal silicaor the gaseous 
phase method compounded with the usual wet process are used preferablyAs 
silica particles especially used preferably in this embodimentThe silica 
particles compounded by colloidal silica or a gaseous phase method are 
preferredand when it adds to the cationic polymer high voidage is not 
only obtainedbut used in order to fix a colorsince big and rough floe is 
hard to be formedthe silica particles especially compounded by the 
gaseous phase method are preferred. Alumina or hydrated alumina may be 
crystallinitymay be amorphousand can use the thing of arbitrary 
shapesuch as indeterminate form particlesa spherical particleand an 
acicular particle. 

[0051]As for inorganic particlesit is preferred that it is in the state 
where particulate dispersion liquid before mixing with cationic polymer 
was distributed to the primary particle. 

[0052]As for inorganic particlesit is preferred that the particle 
diameter is 100 nm or less. For examplein the case of the above- 
mentioned gaseous phase method silica particlesthe mean particle 
diameter (particle diameter in a dispersion-liquid state before 
painting) of the primary particle of the inorganic particles distributed 
in the state of the primary particle has a preferred thing of 100 nm or 
lessand is 4-20 nm most preferably 4-50 nm. 

[0053]As silica compounded by the gaseous phase method used most 
preferably the mean particle diameter of a primary particle is 4-20 
nmAerosil made from Japanese Aerosil is marketedfor example. The jet 
stream inductor mixer by Mitamura Riken Industriesetc. can distribute 
these gaseous phase method silica particles to a primary particle 
comparatively easily by carrying out suction distribution easily 
underwaterfor example. 

[0054] It is preferred that the ink absorption layer contains the water 
soluble binderand as this water soluble binderFor examplepoly vinyl 
alcoholgelatinpolyethylene oxideA polyvinyl pyrrolidonepolyacrylic 
acidpolyacrylamidepolyurethanedextrandextrincolor GINAN 
(kappaiotalambdaetc. ) agarpullulana water-soluble polyvinyl 
butyralhydroxyethyl cellulosecarboxymethyl celluloseetc. are mentioned. 
These water soluble binders can also use two or more sorts together. 
[0055] The water soluble binder preferably used by this embodiment is 



polyvinyl alcohol. Denaturation polyvinyl alcoholsuch as anion 
denaturation polyvinyl alcohol which has the polyvinyl alcohol which 
carried out cation denaturation of the end other than the usual 
polyvinyl alcohol produced by hydrolyzing polyvinyl acetateand an 
anionic groupis also contained in this polyvinyl alcohol. 
[0056] 1000 or more things are preferably used for an average degree of 
polymerizationandas for the polyvinyl alcohol produced by hydrolyzing 
vinyl acetatethe thing of 1500-5000 is preferably used especially for an 
average degree 'of polymerization. The degree of saponification has 70 to 
100% of preferred thingand 80 to 99.5% of especially its thing is 
preferred. 

[0057]As cation denaturation polyvinyl alcoholFor exampleit is polyvinyl 
alcohol which has the first which is indicated to JP61-10483A - the 
third class amino groupand quaternary ammonium in the main chain of the 
above-mentioned polyvinyl alcoholor a side chainlt is obtained by 
saponifying the copolymer of the ethylenic unsaturated monomer and vinyl 
acetate which have a cationic group. 

[0058]As an ethylenic unsaturated monomer which has a cationic groupFor 
exampletrimethyl (2-acrylamide 22-dimethylethyl) 
ammoniumchlorideTrimethyl (3-acrylamide 33-dimethylpropyl) 
ammoniumchlorideN-vinylimidazoleN-vinyl-2-methylimidazoleN-(3- 
dimethylaminopropyl) methacrylamideHydroxylethyl trimethylammonium 
chloridetrimethyl (2-methacrylamide propyl) ammoniumchlorideN-(ll- 
dimethyl- 3-dimethylaminopropyl) acrylamideetc. are mentioned. 
[0059] the ratio of the cation denaturation group content monomer of 
cation denaturation polyvinyl alcohol receives vinyl acetate — 0. 1-10- 
mol % — it is 0. 2-5-mol % preferably. 

[0060] The polyvinyl alcohol in which anion denaturation polyvinyl 
alcohol has the anionic group which is indicated to JPl-206088Afor 
exampleThe denaturation polyvinyl alcohol which has the water-soluble 
group which is indicated to the copolymer and JP7-285265A of vinyl 
alcohol which is indicated to JP61-237681A and 63-307979and the vinyl 
compound which has a water-soluble group is mentioned. 
[0061] As Nonion denaturation polyvinyl alcoholFor examplethe polyvinyl 
alcohol derivative which added a polyalkylene oxide group which is 
indicated to JP7-9758A to a part of vinyl alcoholThe block copolymer etc. 
of the vinyl compound and vinyl alcohol which have the hydrophobic 
radical indicated to JP8-25795A are mentioned. Polyvinyl alcohol can 
also use together two or more classessuch as a degree of polymerization 
and a kind difference in denaturation. 

[0062]Generally 5-30 g of additions of the inorganic particles used by 



an ink absorption layer are usually 10-25g preferably per record paper 
lm 2 although it is greatly dependent on the ink absorption capacitythe 
voidage of a void layerthe kind of inorganic pigmentand the kind of 
water soluble binder which are demanded. 

[0063] The ratios of the inorganic particles and water soluble binder 
which are used for an ink absorption layer are usually 2:1-20:1 in a 
mass ratioand it is especially preferred that it is 3:1-10:1. 
[0064] The water-soluble cat ionic polymer which has a quaternary ammonium 
base may be contained in intramolecularand it is 0. 1-10 g usually per 
ink jet recording sheet lm 2 preferably used for it 0. 2-in 5g. 
[0065] As for the total amount (void volume) of an openingin a void 
layerit is preferred that it is not less than 20 ml per record paper lm 2 . 
When void volume is less than 20 ml/m 2 and there is little ink quantity 
at the time of printingif the ink quantity of a good thing increasesink 
will not be absorbed thoroughlybut ink absorbency tends to produce 
problemssuch as reducing image quality or producing a drying delay. 
[0066] In the void layer which has ink maintenance abilitythe void volume 
to solid content capacity is called voidage. In this embodimentsince 
making voidage not less than 50% can form an opening efficiently without 
thickening thickness superf luouslyit is desirable. 

[0067] In addition to making an ink absorption layer form using inorganic 
particles as other opening type typesAn ink absorption layer may be made 
to form using the coating liquid which used together a water-soluble 
epoxy compound and/or acetoacetyl-ized polyvinyl alcohol to a 
polyurethane resin emulsion and thisand also made epichlorohydrin 
polyamide resin use together. The polyurethane resin emulsion in this 
caseThe polyurethane resin emulsion whose particle diameter which has a 
polycarbonate chaina polycarbonate chainand a polyester chain is 3. 0 
micrometers is preferredPolyurethane resin of a polyurethane resin 
emulsion Polycarbonate polyolThe polyurethane resin produced by making 
the polyol which has polycarbonate polyol and polyester polyoland an 
aliphatic series system isocyanate compound reactlt is still more 
preferred to have a sulfonic group in intramolecular and to have 
epichlorohydrin polyamide resin and a water-soluble epoxy compoundand/or 
acetoacetyl-ized vinyl alcohol further. Weak condensation of a cation 
and an anion is formedin connection with thisthe opening which has ink 
******** is formed and the ink absorption layer using the above- 
mentioned polyurethane resin is presumed to be able to carry out image 
formation. 

[0068] In this embodimentit is preferred to use a hardening agent. As for 
a hardening agentalthough it can add at the arbitrary stages of ink jet 



recording sheet productionfor examplemay add in the coating liquid for 
ink absorption layer formationit is preferred to supply the hardening 
agent of the above-mentioned water soluble binder after ink absorption 
layer formation. 

[0069] In this embodimental though the method of supplying the hardening 
agent of a water soluble binder after ink absorption layer formation may 
be used independentlyit is using an above-mentioned hardening agent 
together with the method of adding in the coating liquid for ink 
absorption layer formationand using it preferably. 
[0070]As a hardening agent which can be used by this embodimentlf a 
water soluble binder and a hardening reaction are causedthere will be no 
restriction in particularbut. Although boric acid and its salt are 
preferreda publicly known thing can be usedand according to the kind of 
water soluble binderit is a compound which promotes the reaction of 
different bases which the compound which has a basis which can generally 
react to a water soluble binderor a water soluble binder hasit chooses 
suitablyand is used, as the example of a hardening agent — an epoxy 
hardening agent (diglycidyl ethyl ether. ) Ethylene glycol diglycidyl 
etherl4-butanediol diglycidyl etherl6-diglycidyl cyclohexaneNN- 
diglycidyl 4-glycidyloxy anilineSorbitol polyglycidyl etherglycerol 
polyglycidyl etheretc. Aldehyde hardening agents 

(formaldehydeglyoxaletc. )an active halogen hardening agent (the 24- 
dichloro-4-hydroxy- 135-s-triazineetc. )An activity vinyl system 
compoundaluminum alum (135-trisacryloyl hexahydro s-triazinebisvinyl- 
sulfonyl methyletheretc. )etc. are mentioned. 

[0071]Boric acid or its salt means the oxygen acid which uses a boron 
atom as a neutral atomand its saltandspecif icallyorthoboric acid2 boric 
acidmetaboric acidtetraboric acid5 boric acid8 boric acidand those salts 
are mentioned. 

[0072]Two or more sorts may be mixed and used for the boric acid which 
has a boron atom as a hardening agentand its salt also independent 
solution. Especially a desirable thing is a mixed water solution of 
boric acid and a borax. 

[0073]Boric acid and the solution of a borax can be used as thick 
solution by mixing bothalthough it can add only in thin solution 
comparativelyrespectivelyand they can carry out the inspissation of the 
coating liquid. There is an advantage which can control the pH of the 
solution to add comparatively freely. 

[0074]As for the amount of the total used of the above-mentioned 
hardening agentl-600 mg perg of above-mentioned water soluble binder is 
preferred. As the amount of supplylOO-600 mg perg of above-mentioned 



water soluble binder is preferred. 

[0075] The surface 63 contains thermoplastics and the recording medium F 
concerning this embodiment contains the inorganic pigment with 
thermoplastics preferably. 

[0076] If the surface as used in the field of this embodiment is 
composition which it is not limited to the outermost superficial layer 
and the effect of this embodiment revealsit will not be limited in 
particular. The recording media of this embodiment are melting and coat- 
izing about the thermoplastics contained in a surface by heating after 
image recordingand many of effects of this embodiment are revealed. For 
exampleif print with pigment inkand image qualityfor 

exampleglossinessimproves by the existence of heat-treatment after image 
recordingscuff resistance improves or the grade of bronzing is 
improvedEven if the layer in which thermoplastics or an inorganic 
pigmentand thermoplastics are contained is not the outermost layerthe 
composition corresponds to this embodiment. 

[0077] Although the desirable examples of composition for specifying the 
surface as used in the field of this embodiment are enumerated belowthe 
lamination of the recording medium concerning this invention is not 
limited only to these. 

1: Composition whose layer 63 which has the opening type ink absorption 
layer 62 on the base material 61and in which thermoplastics or an 
inorganic pigmentand thermoplastics are contained on it is the outermost 
layer. 

2- Composition which provided the thin layer aiming at improvement of a. 
surface physical property on the layer 63 which has the opening type ink 
absorption layer 62 on the base material 61and in which thermoplastics 
or an inorganic pigmentand thermoplastics are contained on it. 
3: Composition which provided the thin layer which has the opening type 
ink absorption layer 62 on the base material 61and has an ultraviolet 
absorption function in order to cut harmful light on the layer 63 in 
which thermoplastics or an inorganic pigmentand thermoplastics are 
contained on it. 

4: Composition which provided the layer containing a mat agent on the 
layer 63 which has the opening type ink absorption layer 62 on the base 
material 61and in which thermoplastics or an inorganic pigmentand 
thermoplastics are contained on it. 

5: Composition which provided the layer which can exfoliate on the layer 
63 which has the opening type ink absorption layer 62 on the base 
material 61and in which thermoplastics or an inorganic pigmentand 
thermoplastics are contained on it. 



[0078] The most desirable composition among the examples of composition 
given in the above is a case where the layer containing an inorganic 
pigment and thermoplastics is the outermost layer. The surface 
containing this thermoplastics or an inorganic pigmentand thermoplastics 
may also contain a binder component etc. by an inorganic 
pigmentthermoplasticsand necessity. 

[0079] It can choose from the inorganic particles which can be used for 
the above-mentioned void layer as the above-mentioned inorganic pigment. 
For exampleprecipitated calcium carbonateheavy calcium 
carbonatemagnesium carbonateKaolinclaytalccalcium sulfatebarium sulfatea 
titanium dioxideA zinc oxidezinc hydroxidezinc sulfidezinc carbonatea 
hydrotalciteWhite inorganic pigmentssuch as aluminum silicatediatomitea 
calcium silicatea magnesium silicatesynthetic amorphous silicacolloidal 
silicaaluminacolloidal aluminaquasi-boehmitealuminium 
hydroxidelithoponezeoliteand magnesium hydroxideetc. can be mentioned. 
[0080]As for a desirable inorganic pigmentit is preferred to use the 
solid particulates chosen from silica and aluminaor hydrated aluminaand 
its silica is more preferred. 

[0081]Although the silica etc. which were compounded as silica by the 
silicacolloidal silicaor the gaseous phase method compounded with the 
usual wet process are used preferablyAs silica particles used especially 
preferablyThe silica particles compounded by colloidal silica or a 
gaseous phase method are preferredand since big and rough floe is hard 
to be formed when it adds to the cationic polymer high voidage is not 
only obtainedbut used in order to fix a colorthe silica particles 
especially compounded by the gaseous phase method are preferred. Alumina 
or hydrated alumina may be crystal linitymay be amorphousand can use the 
thing of arbitrary shapesuch as indeterminate form particlesa spherical 
particleand an acicular particle. 

[0082]As for an inorganic pigmentit is preferred that it is in the state 
where particulate dispersion liquid before mixing with cationic polymer 
was distributed to the primary particle. As for an inorganic pigmentit 
is preferred that the particle diameter is 100 nm or less. For examplein 
the case of gaseous phase method silica particlesthe mean particle 
diameter (particle diameter in a dispersion-liquid state before 
painting) of the primary particle of the inorganic pigment distributed 
in the state of the primary particle has a preferred thing of 100 nm or 
lessand is 4-20 nm most preferably 4-50 nm. 

[0083]As thermoplastics which can be used by this embodimentFor 
examplepolycarbonatepolyacrylonitrilepolystyrenepolyacrylic 
acidpolymethacrylic acidpolyvinyl chloridea polyvinylidene 



chloridepolyvinyl acetatepolyesterpolyamidepolyetherthese copolymersand 
these salts are mentioned. Especiallya styrene acrylic ester copolymera 
polyvinyl chloride acetate copolymera VCM/PVC acrylic ester copolymeran 
ethylene-vinylacetate copolymeran ethylene-acrylic ester copolymerand 
SBR latex are preferred. Thermoplastics may mix two or more polymers 
with which monomer composition and particle diameterand a degree of 
polymerization are differentand may be used. 

[0084] It faces choosing thermoplastics and the glossinessthe picture 
robustnessand the mold-release characteristic of the picture after 
fixing by the ink receptivenessheatingand application of pressure of a 
recording medium should be taken into consideration. 
[0085]About ink receptivenesswhen the particle diameter of 
thermoplastics is less than 0.05 micrometerthe paints particles in 
pigment ink and separation of an ink solvent become slowand will cause 
the fall of ink absorption velocity. If 10 micrometers is exceededit is 
not desirable from the point of the film strength of the ink jet 
recording medium after painting desiccationand a point of gloss 
degradation. For this reasonO. 05-10 micrometers is 0. 1-5 micrometers 
more preferably preferably as a desirable diameter of thermoplastics. It 
is 0. 1-1 micrometer still more preferably. 

[0086]A glass transition point (Tg) is mentioned as a standard of 
selection of thermoplastics. When Tg is lower than spreading drying 
temperaturethe spreading drying temperature at the time of recording- 
medium manufacture is already higher than Tgand since an ink solvent 
penetratesthe opening by thermoplastics will disappearfor example. In 
beyond the temperature from which Tg starts denaturation by the heat of 
a base materialaf ter the ink jet recording by pigment inkmelting and in 
order to form membranesthe fixing operation in an elevated temperature 
is neededand the load on a devicethe thermal stability of a base 
materialetc. pose a problem. Desirable Tg of thermoplastics is 50-150 **. 
As minimum film forming temperature (MFT)a 50-150 ** thing is preferred. 
[0087]As for thermoplasticswhat was distributed by the drainage system 
from an environmental aptitude viewpoint is preferredand its drainage 
system latex especially obtained by the emulsion polymerization is 
preferred. Under the present circumstancesthe type which carried out the 
emulsion polymerization using the Nonion system dispersing agent as an 
emulsifier is a gestalt which can be used preferably. The thermoplastics 
to be used is below 0. 1 mass % preferably to a pan with below 3 mass % a 
direction with few monomer components which remain from a viewpoint of a 
bad smell and safety is preferredand preferred to the solid content of a 
polymerand below still more preferred 1 mass %. 



[0088] In the case of the surface containing an inorganic pigment and 
thermoplasticsas a solid content mass ratio of thermoplastics/inorganic 
pigmentit can choose from the range of 90 / 10 - 10/90is the range of 70 
/ 30 - 30/70 preferablyand is the range of 60 / 40 - 40/60 more 
preferably. 

[0089] Although more than 2 g/m 2 is below 20 g/m 2 as an amount of solid 
content of the thermoplastics contained on the surface 63they are the 
range of 2 - 15 g/m 2 and a range which is 2. 5 - 10 g/m 2 still more 
preferably preferably. If there are too few amounts of solid content of 
thermoplasticssuff icient coat is not formed and paints cannot fully be 
distributed in a Coat. For this reasonimage quality and gloss do not 
fully improve. If there are too many amounts of solid content of 
thermoplastics-izing of the thermoplastics cannot be thoroughly carried 
out [ coat ] in a short-time heating processbut there will be the 
remaining opacity with particlesand image quality will deteriorate on 
the contrary. Ink absorption velocity is also reduceda boundary blot 
occursand it becomes a problem. 

[0090] The method of mixing what could distribute an inorganic pigment 
and thermoplastics simultaneously and carried out distributed 
preparation respectively at the time of coating liquid preparation may 
be sufficient as the coating liquid for surfaces containing an inorganic 
pigment and thermoplastics. 

[0091] The base material used for the ink jet recording medium from the 
former as the base material 61 of the recording medium FFor examplebase 
paperssuch as a regular paperart papercoat paperand a cast-coated papera 
plastic base materialthe base paper that covered both sides with 
polyolef inethe compound base material which pasted these togetheretc. 
can be chosen suitablyand can be used. 

[0092] It is preferred to perform corona discharge treatmentbase coating 
treatmentetc. to a base material in advance of spreading of the ink 
absorption layer 62 in the recording medium F for the purposesuch as to 
raise the adhesive strength of the base material 61 and the ink 
absorption layer 63. The recording medium F does not necessarily need to 
be colorless and may be the colored record paper. 

[0093]Since a quality picture is acquired in photograph image quality by 
low cost closely [ using the base paper which laminated both sides of 
the stencil paper base material with polyethylene etc. in the recording 
medium F / a recorded image Jit is especially desirable. The base paper 
laminated with such polyethylene is explained below. 

[0094] The stencil paper used for a base paper uses wood pulp as the main 
raw materialandin addition to wood pulppaper making is carried out using 



synthetic fiberssuch as synthetic pulpssuch as polypropyleneor nylonand 
polyesterif needed. As wood pulpalthough both LBKPLBSPNBKPNBSPLDP NDP 
LUKP and NUKP can be usedit.is preferred to use more many [ for a staple 
fiber 3 LBKPNBSPLBSP (s)NDPand LDP(s). Howeverbelow 70 mass % of the 
ratio of LBSP and/or LDP is [ more than 10 mass % ] preferred. 
[0095] The pulp which chemical pulp with few impurities (sulfate pulp and 
sulfite salt pulp) was preferably used for the above-mentioned pulpand 
performed bleaching processingand raised the whiteness degree is also 
useful. In stencil papersizing compoundssuch as higher fatty acid and an 
alkyl ketene dimercalcium carbonateSoftening agentssuch as moisture 
hold-back agentssuch as paper reinforcing agentssuch as white 
pigmentssuch as talc and titanium oxidestarchpolyacrylamideand polyvinyl 
alcohola fluorescent brightenerand polyethylene glycolsa dispersing 
agentand quaternary ammoniumetc. can be added suitably. 
[0096] As for the freshness of the pulp used for paper making200-500 ml 
is preferred by regulation of CSFand 30 to 70% has the preferred sum of 
mass % of a 24-mesh retained material and mass % of a 42-mesh retained 
material as which the fiber length after beating is specified to JIS-P- 
8207. As for mass % of a four-mesh retained materialit is preferred that 
it is below 20 mass %. The basis weight of stencil paper has preferred 
30 - 250 g/m 2 and its 50 - 200 g/m 2 is especially preferred. As for the 
thickness of stencil paper40-250 micrometers is preferred. The calendar 
process of the stencil paper can be carried out after a paper-making 
stage or paper makingand it can also give the Takahira slippage. Stencil 
paper density has common 0.7 - 1.2 g/m 2 (JIS-P-8118) . As for stencil 
paper stiffness20-200g are preferred on the conditions specified to JIS- 
P-8143. A surface-size agent may be applied to the stencil paper 
surfaceand the same sizing compound as the size which can be added among 
said stencil paper can be used for it as a surface-size agent. As for pH 
of stencil paperwhen measured by the hot water extract method specified 
by JIS-P-8113it is preferred that it is 5-9. 

[0097] Although the polyethylene which covers the stencil paper surface 
and a rear face is mainly polyethylene (LDPE) and/or high-density 
polyethylene (HDPE) of low densitya part of LLDPE (linear low density 
polyethylene) polypropyleneetc. can be used for others. As for especially 
the polyethylene layer by the side of an ink absorption layerwhat added 
rutile or anatase type titanium oxide in polyethyleneand improved 
opacity and a whiteness degree is preferred as widely performed by the 
photographic paper for photographs, titanium oxide content receives 
polyethylene — usually — three to 20 mass % — it is four to 13 mass % 
preferably. 



[0098]when melting aggressiveness appearance also of also using as 
glossy paper is carried out on the stencil paper surface and it coats 
polyethylenepolyethylene sheath paper performs what is called mold 
attachment processingand the thing in which a mat face which is acquired 
with the usual photographic printing paperand the silky surface were 
formed can also be used for it. 

[0099] The amount of the polyethylene used of the rear surface of stencil 
paper is damp and a range whose back layer side it is chosen so that the 
curl under highly humid may be optimizedbut the polyethylene layer by 
the side of a void layer is 20-40 micrometersand is usually 10-30 
micrometersafter providing a void layer and a back layer. 
[0100] It is preferred that the cover paper base material has the 
following characteristics with the above-mentioned polyethylene. 

1. Tensile strength : it is preferred that a lengthwise direction is 

[ 20-300Nand a transverse direction ] 10-200N by the intensity specified 
by JIS-P-8113. 

2. Tearing strength : by the method specified to JIS-P-81160. l-20Nand a 
transverse direction have [ 2-20N ] a preferred lengthwise direction. 

3. Compressibility >=98. lMPa4. surface Beck smoothness : although 20 
seconds or more are preferred as a glossy surface on the conditions 
specified to JIS-P-8119in what is called a mold attachment articleit may 
be less than this. 

5. Surface roughness : per reference length of 2. 5 mmand as for the 
maximum heightit is preferred that the surface roughness specified to 
JIS-B-0601 is 10 micrometers or less. 

6. Opacity : when it measures by the method specified to JIS-P-813885 to 
98% is especially preferred not less than 80%. 

7. Whiteness : it is preferred that L* specified by JIS-Z-8729a*and b* 
are L*=80-95a*=-3 - +5b*=-6 - +2. 

8. Surface degree of brilliancy : it is preferred that the 60-degree 
specular gloss specified to JIS-Z-8741 is 10 to 95%. 

9. The degree of Clerks upright : the base material whose degrees of 
Clerks upright of the transportation direction S of a recording medium 
are 50-300cm 2 /100 is preferred. 

10. water content [ of inside paper ] : — as opposed to inside paper — 
usually — two to 100 mass % — desirable — two to 6 mass % 
[0101]Although it is usable in both dye inkpigment ink drainage system 
ink oily ink and hot melt inkdrainage system pigment ink and oily 
pigment ink fit the above-mentioned recording medium Fand drainage 
system pigment ink fits it most. 

[0102]Nextthe manufacturing method of the recording medium F is 



explained. As a manufacturing method of this recording 
mediumrespectivelyit chooses from a publicly known coating method 
suitablyand on a base materialit can apply and dry and each composition 
layer containing an ink absorption layer can be manufactured 
independently or simultaneous. As a coating methodfor example The roll 
coating methoda rod bar coating methodA slide bead coating methodan 
extrusion die coating methodetc. which use the hopper of a statement for 
the air-knife-coating methoda spray coating methoda curtain coating 
method or U. S. Pat. No. 2761419and a 2761791 gazette are used preferably. 
[0103]As viscosity of each coating liquid at the time of performing 
simultaneous multistory spreadingwhen using a slide bead coating 
methodthe range of 5 - 100 mPa-s is the range of 10 - 50 mPa-s desirable 
still more preferably. When using a curtain coating methodthe range of 5 
- 1200 mPa-s is the range of 25 - 500 mPa-s desirable still more 
preferably. 

[0104]As viscosity at 15 ** of coating liquidit is desirablelOO - 30000 
mPa-s is more desirable still more preferredlOO or more mPa-s is 3000 - 
30000 mPa-sand 10000 - 30000 mPa-s is the most preferred. 
[0105]After warming coating liquid at not less than 30 ** and performing 
simultaneous multistory spreading as spreading and a drying methodit is 
preferred to once cool the temperature of the formed coat at 1-15 **and 
to dry above 10 **. It is preferred preparation of coating liquid and to 
apply and dry at the temperature below Tg of this thermoplastics so that 
it may set at the time of spreading and desiccation and the 
thermoplastics contained in a surface may not produce a film at the time 
of coating liquid preparation. It is carrying out on condition of the 
range of the wet-bulb temperature of 5-50 **and the film surface 
temperature of 10-50 ** as a drying condition more preferably. It is 
preferred to carry out by a level set method from a formed viewpoint of 
coat homogeneity as cooling system immediately after spreading. 
[0106] In the manufacturing process of a recording mediumit is preferred 
to have the process of supplying the hardening agent of a water soluble 
binder after ink absorption layer formation. Although there is no 
restriction in particular as a feeding method of a hardening agentfor 
example after ink absorption layer formationthe method of applying the 
solution containing a hardening agentthe method of spraying the solution 
containing a hardening agent by a spray on the recording medium surface 
formed [ ink absorption layer ]etc. can be chosen suitablyand can be 
used. 

[0107] It is preferred to have a process to be saved 60 or less days by 
the manufacturing process for 24 hours or more on conditions (not less 



than 35 ** and 70 ** or less), this warming — if conditions are 
conditions to be saved 60 or less days for 24 hours or more on 
conditions (not less than 35 ** and 70 ** or less) there will be no 
restriction in particularbut as a desirable exampleit is for one to 
seven days at two days - two weeksor 55 ** in 40 ** for three days - 
four weeks at 36 **for example. By performing this heat 
treatmentpromotion of the hardening reaction of a water soluble binder 
or crystallization of a water soluble binder can be promotedandas a 
resultdesirable ink absorbency can be attained. 

[0108] Although pigment ink is injected from the line head 11 of drawing 
l_and drawing 2 by the recording medium F constituted as mentioned 
abovea picture writes in and the account of rare ** recordsAs this 
inkalthough a drainage system ink compositionan oil system ink 
compositiona solid (phase change) ink compositionetc. can be 
useddrainage system ink compositions (for exampledrainage system ink jet 
recording liquid etc. which contains the water more than 10 mass % per 
ink gross mass) are preferred. 

[0109] It is preferred from a viewpoint of image keeping quality to use 
pigment ink as colorant used for ink. As paints used with pigment inkan 
organic colorcarbon blacketc. such as insoluble paints and a lake 
colorcan be used preferably. 

[0110]Especially as insoluble paintsal though it does not limitfor 
example 

AzoAzomethinemethinediphenylmethanetriphenylmethaneQuinacridoneAnthraqui 
noneperyleneindigokino FUTARONisoindolinoneisoindolinean 
azineoxazinethiazinedioxazinea thiazolephthalocyaninediketo pyrrolo 
pyrroleetc. are preferred. 

[0111]The following paints are mentioned as concrete paints which can be 
used preferably. As paints for magenta or redfor exampleC. I. pigment 
red 2C. I. pigment red 3C. I. pigment red 5C. I. pigment red 6C. I. pigment 
red 7C. I. pigment red 15C. I. pigment red 16and C.I. pigment red 48:. 
1C. I. pigment red 53:. 1C. I. pigment red 57:. lthe C.I. pigment red 
122the C. I. pigment red 123the C. I. pigment red 139the C. I. pigment red 
144the C. I. pigment red 149the C. I. pigment red 166the C. I. pigment red 
177C. The I. pigment red 178 and C. I. pigment red 222 grade are 
mentioned. 

[0112]As paints for an orange or yellowfor exampleC. I. pigment orange 
31the C.I. pigment orange 43the C.I. pigment yellow 12the C.I. pigment 
yellow 13the C. I. pigment yellow 14the C. I. pigment yellow 15the C. I. 
pigment yellow 17C. The I. pigment yellow 93the C. I. pigment yellow 
94and C. I. pigment yellow 138 grade are mentioned. 



[01 13] As paints for green or cyanogenthe C. I. pigment blue 15the C. I. 
pigment blue 15:2the C.I. pigment blue 15:3the C.I. pigment blue 16the 
C. I. pigment blue 60and C. I. pigment green 7 grade are mentionedfor 
example. 

[0114]As a pigment agent which may use a pigment agent for these paints 
if neededand can be used for themFor examplehigher fatty acid saltalkyl 
sulfatealkyl ester sulfateAn alkyl-sulfonic-acid saltsulfosuccinatea 
naphthalene sulfonateAn alkyl-phosphoric-acid salta polyoxyalkylene- 
alkylether-phosphate saltPolyoxyalkylene alkylphenyl 
etherpolyoxyethylene polyoxypropylene glycolGlycerol estersorbitan 
esterpolyoxyethylene fatty acid amideActive agentssuch as an amine 
oxideor styrenea styrene derivativea vinyl naphthalene derivativeThe 
block copolymers and random copolymers which consist of two or more 
sorts of monomers chosen from acrylic acidan acrylic acid 
derivativemaleic acida maleic acid derivativeitaconic acidan itaconic 
acid derivativefumaric acidand a fumaric acid derivativeand these salts 
can be mentioned. 

[0115]As a dispersion method of paintsvarious dispersion machinessuch as 
a ball milla sand millattritora roll millan agitatora Henschel mixera 
colloid millan ultrasonic homogenizera pearl milla wet jet milland a 
paint shakercan be usedfor example. It is also preferred to use a 
centrifugal separator and to use a filter in order to remove the coarse- 
grained fraction of a pigment dispersion object. 

[0116]Although the mean particle diameter of the paints particles in 
pigment ink is chosen in consideration of the stability in the inside of 
inkimage concentrationa glossy senselightfastnessetc. it is preferred to 
choose particle diameter also from a viewpoint of the improvement in 
gloss and the improvement in textures suitably. Although the reason 
glossiness or whose textures improve is not certain at a present stagein 
the formed pictureit is surmised that paints are connected with it being 
in the state where it distributed in the desirable state in the coat 
which thermoplastics fused. When it aims at high speed 
processingthermoplastics must be fused and coat-ized for a short timeand 
also paints must fully be distributed in a coat. At this timethe surface 
area of paints influences greatly and is considered that mean particle 
diameter so has an optimum region. 

[0117]As for the drainage system ink composition which is a gestalt 
desirable as pigment inkit is preferred to use a water soluble organic 
solvent together. As a water soluble organic solvent which can be 
usedfor examplealcohols (for examplemethanolethanoland propanol. ) 
Isopropanolbutanolisobutanolsecondary butanolTertiary butanola pentanola 



hexanolcyclohexanolpolyhydric alcohol classes (for exampleethylene 
glycol.) such as benzyl alcohol A diethylene glycoltriethylene glycola 
polyethylene glycolPropylene glycoldipropylene glycola polypropylene 
glycolA butylene glycolhexandiolpentanediolglycerinPolyhydric alcohol 
ethersuch as hexanetriol and thiodiglycol. for exampleethylene glycol 
monomethyl ether and ethylene glycol monoethyl ether. Ethylene glycol 
monobutyl etherdiethylene glycol monomethyl etherDiethylene glycol 
monomethyl etherdiethylene-glycol monobutyl etherpropylene glycol 
monomethyl etherpropylene glycol monobutyl etherethylene glycol 
monomethyl ether acetateTriethylene glycol monomethyl ethertriethylene 
glycol monoethyl etherTriethylene glycol monobutyl etherethylene glycol 
monophenyl etherAminessuch as propylene glycol monophenyl ether, for 
exampleethanolaminediethanolamineand triethanolamine. N- 
methyldiethanolamineN-ethyldiethanolaminemorpholineN- 

ethylmorpholineethylenediaminediethylenediaminetriethylenetetramineTetra 
ethylenepentaminepolyethyleneiminepentamethyl diethylenetriamineamide 
(for examplea formamide. ) such as tetramethyl propylenediamine N. N- 
dimethylformamideNN-dimethylacetamideetc. heterocycles (for example2- 
pyrrolidone and N-methyl-2-pyrrolidone. ) Sulfoxidessulfones (for 
exampledimethyl sulfoxide etc. ) (for examplesulfolane etc. ) and ureasuch 
as a cyclohexylpyrrolidone2-oxazolidoneand 13-dimethyl-2- 
imidazolidinoneacetonitrileacetoneetc. are mentioned. A polyhydric 
alcohol class is mentioned as a desirable water soluble organic solvent. 
It is especially preferred to use together polyhydric alcohol and 
polyhydric alcohol ether. 

[01 18] A water soluble organic solvent may be independentor may use 
plurality together. As an addition in the ink of a water soluble organic 
solventin a total amountit is five to 60 mass %and is ten to 35 mass % 
preferably. 

[01 19] An ink composition if needed Discharging stabilitya print head and 
ink cartridge conformityAccording to the purpose of preservation 
stabilityimage keeping qualityand many other improved ef f iciencyvarious 
publicly known additive agentsFor exampiea viscosity controlling agenta 
surface tension regulatora specific resistance regulatora coat formation 
agentA dispersing agenta surface-active agentan ultraviolet ray 
absorbentan antioxidanta fading inhibitoran antibacterialCan choose a 
rust-proofer etc. suitablycan use them and For 
examplepolystyrenePolyacrylic esterpolymethacrylic acid esterand 
polyacrylamides. Polyethylenepolypropylenepolyvinyl chloridea 
polyvinyl idene chlorideOr organic latex microparticlessuch as these 
copolymersurea resinor melamine resinA liquid paraff indioctyl 



phthalatetricresyl phosphateOil droplet particlessuch as a silicone oila 
cationor the various surface-active agents of NonionAn ultraviolet ray 
absorbent given in JP57-74193A57-87988and 62-261476The fading 
inhibitorJP59-42993A which are indicated to JP57-74192A57-8798960- 
7278561-146591JPl-95091A3-13376etc. PH adjusters etc. which are indicated 
to 59-5268962-28006961-242871JP4-219266Aetc. such as a fluorescent 
brightenersulfuric acidphosphoric acidcitratesodium hydroxidea potassium 
hydrateand potassium carbonatecan be mentioned. 

[0120] 40 or less mPa-s of an ink composition is preferred as viscosity 
at the time of the flightand it is more preferred that it is 2 - 20 mPa- 
s. 20 or more mN/m of an ink composition is preferred as surface tension 
at the time of the flightand it is more preferred that it is 30 - 45 
mN/m. 

[0121]Nextwhen injecting ink from the line head 11 to the recording 
medium F and forming many dots (pixel) control each pixel to be formed 
with the time interval for 10 ms or more to all the adjacent pixelsbut. 
In this caseit is required not to reduce the printing speed as the 
wholeand control of the nozzle structure of this line head and the time 
interval (impact time interval) of ink jet is explained with reference 
to drawing 8 - drawing 11 p er the 1st example - 4th example. 
[0122] Drawing 8 is a figure showing the 1st example of time interval 
control of nozzle structure and ink jet Drawing 8 (a) is a top view 
showing typically arrangement of each nozzle rows 6a~6d of the line head 
Hand drawing 8 (b) is a top view showing the ink impact position on a 
recording medium typically corresponding to each nozzle location of each 
nozzle row of drawing 8 (a) . 

[0123] As shown in drawing 8 (a) each nozzle rows 6a~6d of the line head 
11 of drawing 2 are located in a line with the single tier with the 
constant interval L in this order. It is in the position as the 
direction to which a nozzle extends with each same nozzle of the group 
of the nozzle rows 6a and 6band each nozzle of nozzle rows [ 6c and 6d ] 
another group is in the same position between the nozzles of the nozzle 
rows 6a and 6b. That isas for each nozzle of the group of the nozzle • 
rows 6a and 6band each nozzle of nozzle rows [ 6c and 6d ] another 
groupif the nozzle intervals between a nozzle and its next nozzle are 
set to Xonly the half of the nozzle intervals X is shifted so that 
another dot may be formed between a nozzle and its next nozzle. 
[0124] Rather than dot space n formed on the recording medium F of 
drawing 8 (b) shown caudadthe each nozzle rows [ 6a-6d ] interval L is 
largeand the nozzle rows 6a and 6b and the nozzle rows 6c and 6dDot 
space n separated odd timesrespectivelyand it is separated so that the 



line by the dot of 50 rows may be formed in the meantime. Dot space n 
left the nozzle rows 6a and 6c and the nozzle rows 6b and 6d even 
timesrespectivelyand it is separated from them so that the line by the 
dot of 101 rows may be formed in the meantime. Drawing 8 (a) and (b) 
shortens and shows the lengthwise direction of the figure (the following 
drawing 9 - drawing 11 are also the same). 

[0125] Image recording is performed repeating injecting ink from each 
nozzle rows [ of the line head 11 / 6a-6d ] nozzleand then conveying the 
recording medium F under drawing 8 (b). The ink on the recording medium 
F is injected from each nozzle rows [ 6a-6d ] nozzle like drawing 8 
(b)By the nozzle row 6aform each dot 0 (it is [ a round mark and the 
following ] the same among a figure. )and simultaneouslyBy the nozzle row 
6beach dot - (it is [ a black dot seal and the following ] the same 
among a figure.) is formed by the nozzle row 6cand each dot x (it is [ a 
black-mark seal and the following ] the same among a figure.) is formed 
for each dot 0 (it is [ among a figureand a double round mark and the 
following ] the same.) by 6 d of nozzle rowsrespectively. In this 
casewhile forming the lines 60a and 60b by the nozzle rows 6a and 
6brespectivelyeach dot - by the nozzle rows 6c and 6d and each dot x are 
formed between each dot of the line by dot.O formed before itand dot 
Oand form the lines 60c and 60drespectively. 

[0126]Nextsince the line by each dot is formed with each nozzle rows 
[ 6a-6d ] nozzlerespectively after conveying only the distance (twice of 
dot space n) which vacated the recording medium F by one line under the 
figureLike drawing 8 (b) it vacates by one line and each line by each dot 
00-x is formedrespectively. 

[0127]That isin drawing 8 (b) after formation of the line 61ait vacates 
by one lineand the line 60a of dot 0 is formedand is formed after 
formation for 25 lines in time to the line 62a of dot 0. Since the line 
60b by dot 0 is formed simultaneously [ with the line 60a ] as a line of 
the next door of the line 62a of dot Oit is formed after formation by 25 
lines from the line 62a. Similarlysince the ink impact time interval 
between each line and its next line is time to form 25 lineseven if it 
injects ink every 0.4 ms (= drive frequency of 2.5 kHz) it is set to 10 
ms. 

[0128]Although a picture can be formed by forming two or more lines 60e 
which consist of each pixel on the recording medium F like drawing 8 (b) 
as mentioned aboveEven if it controls the time interval of ink jet like 
0.4 ms at 10 or less ms at this timeeach pixel of each line is 
controllable to be formed with the time interval for 10 ms or more to 
all the adjacent pixels. Thusonly the impact time interval of ink can be 



lengthenedwithout making printing speed latewithout lengthening an 
injection time interval. 

[0129]Next drawing 9 explains the 2nd example of time interval control of 
nozzle structure and ink jet. The 2nd example of drawing 9 can reduce 
the drive frequency of the line head 11 rather than the 1st example of 
drawing 8 . Drawing 9 (a) is a top view showing typically arrangement of 
each nozzle rows 6a-6d of the line head Hand drawing 9 (b) is a top 
view showing the ink impact position on a recording medium typically 
corresponding to each nozzle location of each nozzle row of drawing 9 
(a). 

[0130] In [ as shown in drawing 9 (a) ] the nozzle rows 6a~6d of the line 
head UNozzle ** (it is [ the character with a round head of one and the 
following ] the same among a figure.) and nozzle ** (it is [ the inside 
of a figurethe character with a round head of twoand the following ] the 
same) are located in a line by turnsthe interval of nozzle ** and its 
next nozzle ** is a half (X/2) of drawing 8 (a) and nozzle density has 
doubled. The each nozzle rows [ 6a~6d ] interval L is the same as 
drawing 8 (a) . As shown in drawing 9 (b)the line 60a by dot 0 is formed 
by nozzle ** of the nozzle row 6abut the line 61a formed apart [ of one 
line ] just before that is formed by nozzle ** of the nozzle row 6a. 
Similar lythe line 62a is formed of nozzle ** of the nozzle row 6a before 
formation for 25 lines of the line 60aand the line 60b by dot 0 is 
formed next to the line 62a by nozzle ** of the nozzle row 6b. In the 
lines 60c and 60deach dot - by nozzle rows [ 6c and 6d ] nozzle ** and 
each dot x are formed between each dot of the line by dot 0 formed 
before it by nozzle ** which are the nozzle rows 60c and 60dand dot 0. 
[0131] A dot is formed by the nozzle rows 6a~6d as mentioned aboveusing 
nozzle ** and ** by turnsLike drawing 8 (b) about the time interval of 
ink jetif image formation is performed as 0.4 ms (ink jet time interval 
for 0.8 ms per each nozzle) the drive frequency of the line head 11 will 
become half compared with drawing 8 . According to the composition of 
drawing 9 1 ike the case of drawing 8 even if it controls the time interval 
of ink jet as 0.4 10 or less-ms mseach pixel of each line is 
controllable to be formed with the time interval for 10 ms or more to 
all the adjacent pixels. 

[0132]Next drawing 10 explains the 3rd example of time interval control 
of nozzle structure and ink jet. It is made for each pixel (dot) by 
which the 3rd example of drawing 10 is formed in the recording medium F 
as compared with the 1st example of drawing 8 to shift for every line 
only in the half (pixel half [ about ]) of picture element pitch p. 
Drawing 10 (a) is a top view showing typically arrangement of each 



nozzle rows 6a-6d of the line head Hand drawing 10 (b) is a top view 
showing the ink impact position on a recording medium typically 
corresponding to each nozzle location of each nozzle row of drawing 10 
(a). 

[0133]as shown in drawing 10 (a) in the nozzle rows 6a-6d of the line 
head lithe nozzle intervals of a nozzle and its next nozzle are the same 
(X) as drawing 8 (a) but each nozzle rows [ 6b~6d ] nozzle receives each 
nozzle of the nozzle row 6a — the nozzle intervals X — it is shifted 
in order every [4/1/]. That isthe interval of each nozzle of the 
nozzle row 6a and each nozzle of the nozzle row 6b is shifted X/4the 
nozzle row 6b and the nozzle row 6c are shifted X/4 similarlyand even 
the nozzle row 6c and 6 d of nozzle rows are shifted X/4. 
[0134] If a dot is formed in the recording medium F like the 1st example 
of drawing 8 and two or more lines 60f are eventually formed like 
drawing 10 (b) by the line head 11 of drawing 10 (a) each line will be 
formed like drawing 8 but. It shifts to each pixel of the line where each 
pixel of a line adjoins each other only p/2 (= X/4) of the halves of 
picture element pitch p (= X/2). this relation — drawing 12 — being 
shown (each round head is equivalent to 1 pixel. ) since it is large 
compared with shortest distance d' in case the shortest distance d of 
the pixel and the adjoining pixel between each line does not shift a 
pixel and the impact interval of ink spreadslt decreases that an ink 
droplet unites compared with the case where a pixel is not shiftedpaints 
condenseand granulation fallsand image quality improves. According to 
the composition of drawing lO like the case of drawing 8 even if it 
controls the time interval of ink jet at 0.4 10 or less-ms mseach pixel 
of each line is controllable to be formed with the time interval for 10 
ms or more to all the adjacent pixels. 

[0135]Next drawing 11 explains the 4th example of time interval control 
of nozzle structure and ink jet. As for the 4th example of drawing 
JJlike drawing lO it is made only for the half of picture element pitch p 
to shift for every lineand each pixel can reduce the drive frequency of 
the line head 11 like drawing 9 . Drawing 11 (a) is a top view showing 
typically arrangement of each nozzle rows 6a-6d of the line head Hand 
drawing 11 (b) is a top view showing the ink impact position on a 
recording medium typically corresponding to each nozzle location of each 
nozzle row of drawing 11 (a). 

[0136]As shown in drawing 11 (a) like drawing 9 (a) in the nozzle rows 6a- 
6d of the line head llnozzle ** and nozzle ** are located in a line by 
turnsthe interval of nozzle ** and its next nozzle ** is a half (X/2) of 
drawing 8 (a) and nozzle density has doubled. The each nozzle rows [ 6a- 



6d ] interval L is the same as drawing 8 (a). 

[0137]The nozzle of the nozzle row 6a of the line head 11 and the nozzle 
of the nozzle row 6b are shifted only X/4 of the halves of the nozzle 
intervals 1/2. Similarlythe nozzle of the nozzle row 6c and the nozzle 
of 6 d of nozzle rows are shifted only X/4 of the halves of the nozzle 
intervals X/2. Each nozzle rows [ 6a and 6d ] nozzle is located in a 
line so that it may become the same position. 

[0138]By the line head 11 of drawing 11 (a) if a dot is formed in the 
recording medium F like the 2nd example of drawing 9 two or more of the 
same lines 60f as drawing 10 (b) can be formed like drawing 11 (b) . 
Thereforesince it is large like drawing 12 compared with shortest 
distance d' in case the shortest distance d of the pixel and the 
adjoining pixel between each line does not shift a pixel and the impact 
interval of ink spreadsThe adjoining pixel on the recording medium F 
decreasesit decreases that an ink droplet unites compared with the case 
where a pixel is not shif tedpaints condenseand granulation fallsand 
image quality improves. Like drawing 9 since a dot is formed in the 
nozzle rows 6a-6dusing nozzle ** and ** by turnsthe drive frequency of 
the line head 11 becomes half compared with drawing 10 . According to the 
composition of drawing ll like the case of drawing 8 even if it controls 
the time interval of ink jet at 0. 4 10 or less-ms mseach pixel of each 
line is controllable to be formed with the time interval for 10 ms or 
more to all the adjacent pixels. 

[0139]Although each each nozzle rows [ of the line head 11 / 6a-6d ] 
nozzle location is shifted for every line and it is made alternate 
arrangement in drawing 10 and drawing U The spray angle of the ink of 
each nozzle may be changedand a nozzle may be constituted so that an ink 
impact position may become alternate like drawing 10 (b) and drawing 11 
(b). " " ' ' " 

[0140]Nextthe operation which performs image recording to the recording 
medium F with the ink-jet printer of drawing 1 is explained. Firstink is 
injected from the line head 11 at the Records Department 10 to the 
recording medium F conveyed from the roll body 9 of drawing lm any pixels 
are formedand image recording is performed. Since each pixel formed on 
the recording medium F as mentioned above is formed with the time 
interval for at least 10 ms to all the adjacent pixels at this timethe 
ink droplet of the pixel which adjoins each other after a pigment ink 
drop is absorbed by the recording medium reaches the target. For this 
reasonwhile granulation improves and image quality becomes gooda pigment 
ink drop unitespaints do not condense and fault which becomes the same 
as having printed by the seemingly big drop is not produced. 



[0141]As for the drop speed of the ink at the time of injecting ink from 
each nozzle of the ink head 11 as mentioned aboveit is desirable that 
they are 6 or more m/s and 10 m/s or less. As drawing 3 and drawing 4 
explained by the control section 20 of drawing 6 this drop speed is 
controlling the sum (V1+|V2|) of the positive and negative driver 
voltages VI and V2 impressed to the piezo-electric element which 
constitutes each nozzleand is adjusted to a desired value. 
[0142] In the drop speed of injecting-from each nozzle of line head 11 
inkin 6 or less m/sthe time from injection of ink to impact becomes 
longlf the change to an impact position with a big change of drop speed 
will be brought aboutimage quality will deteriorate easily because the 
edge of the picture formed in the recording medium F becomes less clear 
and a small-gage wire bendsand drop speed will be 10 or more m/sSince 
the recording medium F becomes dirty easily and image quality 
deteriorates because pigment ink scatters in the surface of the 
recording medium Fa high-definition print is attained by controlling the 
drop speed of ink to 6 or more m/s and 10 m/s or less. 
[0143]Nextthe recording medium F is conveyed by the conveying roller 
pairs 15a and 15b via the AKYUMU part 18 in the transportation direction 
SAfter being cut into predetermined size in a suitable position by the 
cut part 40it is conveyed by the conveying roller pair 16a to the fixing 
part 50and advances between the heating roller 51 of the fixing part- 
50and the sticking-by-pressure roller 52. By and the thing driven so 
that the heating roller 51 may be heated by prescribed temperature by 
control of the control section 20 and welding pressure with the 
sticking-by-pressure roller 52 may turn into specified pressure to the 
recording medium F. Time to heat and pressurize the recording medium F 
with which the picture was written in by above predetermined temperature 
and predetermined pressures in the nip part 59 formed between the 
heating roller 51 and the sticking-by-pressure roller 52and pass the nip 
part 59 is controlled. 

[0144]. Fix a picture to the recording medium F by making the latex 
particle contained in the surface 63 of the outermost layer of the 
recording medium F of drawing 7 by heating the recording medium F in the 
fixing part 50 as mentioned aboveand pressurizing fuse and 
smoothcarrying out the rarefactionand making the ink absorption layer 62 
absorb pigment ink. At least one of the cooking temperature of the 
recording medium F at this timewelding pressureand heat pressing time is 
controlled to become within the limits whose image clarity values of the 
picture formed in the recording medium F are 60% - 95%. 
[0145]Namelythe cooking temperature T of the recording medium F is 



controlled to become **10 ** with a T=Tg**delta of T= 50-150 **From 
controlling the image clarity value of a picture by controlling the 
welding pressure to the recording medium F by the heating roller 51 to 
be set to 9. 8x10 4 - 4. 9x10 6 Pa in 60% - 95%. The latex particle 
contained in the surface 63 of the recording medium F of drawing 7 is 
fusedit excels in considering it as the thermoplastic resin layer which 
smoothed and carried out the rarefaction of the surface 63 at 
appearancea glossy sense comparable as a photograph is obtainedand a 
good picture can be formed. Pigment ink is incorporated into the ink 
absorption layer 62it becomes a pigment ink layerand the picture the 
thermoplastic resin layer excelled [ picture / wrap ] this pigment ink 
layer in preservability conjointly with the original good preservability 
of pigment ink can be formed. 

[0146]Since it will be easy to make it a picture by unusual ******' s 
arising and image quality falling if gloss peculiar to a photograph will 
decrease and image quality will fallif an image clarity value will be 
60% or lessand it becomes not less than 95%60% - 95% of within the 
limits is preferred. 

[0147]Nextanother example of composition of the fixing part 50 of 
drawing 1 is explained with reference to drawing 13 . Drawing 13 is a 
side view showing the fixing part of an endless-belt method in detail. 
[0148]The fixing part of drawing 13 is provided with the following. 
As it constitutes conveying the recording medium F with an endless belt 
so that it may pressurize and heatand shown in a figureit is the heating 
roller 410. 

The pressurizing roller 440 for inserting the recording medium F between 
the heating rollers 410. 

The follower roller 420 arranged at the downstream. 

The heating belt 430 of the endless form over which it was built between 
the heating roller 410 and the follower roller 420The pressing means 470 
for pressing the recording medium F to the heating belt 430The cleaning 
means 600 for removing the temperature sensor 480 for detecting the skin 
temperature of the heating belt 430the conveyance sensor 490 which 
detects the recording medium F by the upstream of the heating roller 410 
and the pressurizing roller 440and the ink dirt adhering to the surface 
of the heating belt 430. 

[0149]The heating roller 410 consists of a roller of hollow shapeand the 
heating elements 450such as a halogen heater which is a heat sourceare 
built in along the shaft orientationsBy making the heating roller 410 
heat with the heating element 450and also heating the heating belt 430 



hung from thisthe recording medium F pressed with the heating belt 430 
is heatedand melting of the thermoplastic resin particle of the surface 
is carried out. As for the heating roller 410it is preferred to be 
formed of construction material with high thermal conductivity so that 
the recording medium F can be efficiently heated with the heat emitted 
from the heating element 450and constituting from a metallic roller is 
preferred. 

[0150] The temperature sensor 480 approaches the heating roller 410and is 
arrangedand the skin temperature of the heating belt 430 is 
detectedBased on this detection temperaturethe calorific value of the 
heating element 450 inside the heating roller 410 is controlled by the 
control section 20 of drawing 6 and it controls to hold the skin 
temperature of the heating belt 430 to a predetermined temperature 
requirement. The heating element 450 may be formed near the exterior of 
the heating roller 410. 

[0151] It is pressing the recording medium F by which image formation was 
carried outafter the heating belt's 430 is hung by the heating roller 
410 and the follower roller 420 and becoming hot to a predetermined 
temperature requirement with the heating element 450While melting of the 
thermoplastic resin particle contained in the surface of the recording 
medium F is carried outthe surface roughness of the recording medium F 
becomes the surface granularity and equivalent grade of the heating belt 
430. 

[0152]Thereforeit is required that the surface roughness of the outside 
surface (recording-medium side) of the heating belt 430 should be 
smallandspecif icallyto be less than Ra=0. 5micrometer and 0.01 
micrometers or more (preferably Ra= 0. 1 micrometer or less) are demanded. 
Heregenerallyif the incidental effect by making small hair side of belt 
surface roughness is describedabrasion resistance improves and it is 
known in the same raw materialthat endurance will go upso that the 
surface roughness becomes small. Since it is known that the effect 
excellent in prevention of antistatic property and offset is shown so 
that the surface roughness becomes smallthis effect can also be acquired 
in drawing 13 . 

[0153] That by which coating covering was carried out is fundamentally 
used for the surface of a metal belt or a resin conveyor beltand the 
heating belt 430 has the following preferred materials in consideration 
of a mold-release characteristic with the recording medium Fthe surface 
roughness at the time of cover ingetc. 

- Nickel belt + silicone rubber +PFAnickel belt +PFAand nickel belt + 
silicone rubber nickel belt + fluoride coat nickel belt + silicone 



rubber + hardening type silicon nickel belt + hardening type silicon 
stainless steel belt + silicone rubber +PFA-. Stainless steel belt +PFA 
and stainless steel belt + silicone rubber stainless steel belt + 
fluoride coat stainless steel belt + silicone rubber + hardening type 
silicon stainless steel belt + hardening type silicon polyimide belt + 
silicone rubber +PFA and polyimide belt +PFA-. A polyimide belt + 
silicone rubber polyimide belt + fluoride coatpolyimide belt + silicone 
rubber + hardening type silicon polyimide belt + hardening type silicon 
[0154]The pressurizing roller 440 comprises metallic rollerssuch as 
stainless steelor metallic rollerssuch as stainless steel which gave 
covering which has elasticity on a peripheryand is always pressed by the 
energizing means (graphic display abbreviation) at the heating roller 
410 side. Detection of conveyance of the recording medium F of the 
conveyance sensor 490 formed in the upstream of the heating roller 410 
and the pressurizing roller 440 will perform control that said 
energizing means weakens the thrust to the heating roller 410 of the 
pressurizing roller 440 by the control section 20 of drawing 6 . This 
prevents the surface of the heating belt 430 and the pressurizing roller 
440 from being damaged by the end face projection of the recording 
medium F. 

[0155] The pressing means 470 is provided with the following. 

The tabular member 471 which the undersurface of the figure of the 

recording medium F touches. 

The energizing means 472 for energizing the tabular member 471 and the 
recording medium F to the heating belt 430 side. 

As for the tabular member 471being constituted with metal is desirableit 
is required that the surface roughness should be small on a par with a 
heating beltandspecif icallyto be less than Ra=0. 5micrometer and 0. 01 
micrometers or more (preferably Ra= 0. 1 micrometer or less) are demanded. 
The energizing means 472 is constituted by the spring etc. they may be 
establishedand they can be constituted so that the thrust (welding 
pressure) to the recording medium F may be adjusted. [ two or more ] It 
is preferred to arrange a pressure sensor like drawing 5 because of 
detection of this welding pressure. 

[0156] It is between the heating roller 410 and the follower roller 
420and the cooking temperature to the recording medium F can be 
controlled with still more sufficient accuracy by arranging the 
auxiliary heating object 451 and the temperature sensor 452 for it 
inside the heating belt 430. 

[0157] If the recording medium F on which the picture was recorded in ink 
is conveyed from the transportation direction S in drawing 13 After the 



conveyance sensor 490 detects the recording medium F and weakens the 
thrust to the heating roller 410 of the pressurizing roller 440the 
recording medium F advances between the heating belt 430 and the 
pressurizing roller 440and between the heating belts 430 and the tabular 
members 471 which are moving to the transportation direction S is 
conveyed. At the time of this conveyancethe recording medium F receives 
welding pressure from the spring 472 of the energizing means 470 via the 
tabular member 471being heated with the heating belt 430. Either [ at 
least ] this cooking temperature or the welding pressure are controlled 
so that the control section 20 of drawing 6 becomes within the limits 
whose image clarity values of the picture formed in the recording medium 
F like drawing 5 are 60% - 95%. Since the endless-belt method of drawing 
13 can secure cooking time and application-of-pressure time from the 
rotary roller type of drawing 5 for a long timeit is preferred in this 
point. 
[0158] 

[Example] Nextan example and a comparative example explain this invention 
further. 

[0159] <<Production of a recording medium>> Sample Fl of the recording 
medium as an ink jet recording sheet and F2 were produced in the 
following procedure. 

[0160] [Preparation of inorganic particulate dispersion liquid] 

[0161] (Preparation of the silica dispersion liquid l) 125 kg of vapor 

phase method silica (Tokuyama make: QS-20) whose mean particle diameter 

of primary particles is about 0.012 micrometer After carrying out suction 

distribution at a room temperature using jet stream inductor mixer TDS 

by Mitamura Riken Industries into the pure water of 620L which adjusted 

pH to 2. 5 with nitric acid694L was made to the whole quantity with pure 

waterand the silica dispersion liquid 1 were prepared. 

[0162] (Preparation of the silica dispersion liquid 2) Following 1. 14 kg 

of cationic polymer (P-l)ethanol 2. 2L which are shown in [the-izing 1] It 

added in the solution (pH=2. 3) 18L containing the n-propanol 

1. 5Lstirring 69. 4L of the silica dispersion liquid 1 which prepared 

[ above-mentioned ]and ranked second to itand the boric acid 260g and 

the solution 7. 0L containing 230 g of boraxes were addedand defoaming 

agent SN381 [ lg ] (made by Sannopukolnc. ) was added. The high voltage 

homogenizer by Sanwa Industries distributed this mixed liquor97L was 

made to the whole quantity with pure waterand the silica dispersion 

liquid 2 were prepared. 

[0163] 

[Formula 1] 



[0164] [Preparation of the thermoplastics coating liquid 1] The styrene 
acrylic latex polymer (Tg78 **mean particle diameter of 0. 3 
micrometer40% of solids concentration) which used the Nonion system 
surface-active agent as the emulsif ierand carried out the emulsion 
polymerization was adjusted the pH to 4. 7 with the nitric acid solution 
6%and this was made into the thermoplastics coating liquid 1. 
[0165] [Preparation of coating liquid] 

[0166] After carrying out like the statement below and preparing coating 
liquidcoating liquid was filtered using the commercial filter (TCP10 by 
Toyo Roshi KaishaLtd. or TCP30) . 

[0167] (Preparation of the lower layer coating liquid 1) Stirring at 40 
**the following additive agents were mixed one by one to 710 ml of said 
prepared silica dispersion liquid 2and the lower layer coating liquid 1 
was prepared to it. 

[0168] 

The 10% solution of polyvinyl alcohol (Kuraray Industries make-VA203) . . . 
3-ml polyvinyl alcohol (Kuraray Industries make~VA235) 4. 8% — and — 
1.84% of polyvinyl alcohol (Kuraray Industries make-VA245). Included 
solution . . . 1000 ml was made to the whole quantity with 273-ml pure 
water. 

[0169] (Preparation of the upper coating liquid 1) After mixing using 
said prepared thermoplastics coating liquid 1 and said lower layer 
coating liquid 1 so that the solid content ratio of thermoplastics and 
an inorganic pigment may be set to 40:60water was added so that the 
viscosity in 43 ** might serve as 45 mPa-sand this was made into the 
upper coating liquid 1. 

[0170] (Preparation of the upper coating liquid 2) In preparation of the 
above-mentioned upper coating liquid lthe upper coating liquid 2 was 
similarly prepared except having changed the solid content ratio of 
thermoplastics and an inorganic pigment into 50:50. 
[0171] [Production of a recording medium] 

[0172]The base paper which covered both sides with polyethylene (it is 
also called RC paperand thickness is 220 micrometers and) In 
polyethylene of an ink absorption layer sidethe lower layer coating 
liquid 1 as the 1st layer sequentially from the base material side to 
polyethylene containing anatase type titanium oxide of 13 mass % by 172 
micrometers of humid thickness. On the conditions which serve as 3. 0 
g/m 2 as an amount of solid content of thermoplastics by 60 micrometers 
of humid thickness as the 2nd layer in the upper coating liquid 1 (mean 



particle diameter of thermoplastics: 0.3 micrometer) two-layer 
simultaneous spreading and desiccation were performed using the slide 
hopper. After cooling for 20 seconds in the cooling zone which warmed 
and applied each coating liquid to 40 **and was kept at 0 ** immediately 
after spreadingThe sample was rolled round and sample Fl was 
producedafter drying [ a 25 ** wind (15% of relative humidity) 3 one by 
one for 60 seconds by a 50 ** wind (relative humidity is 25%) for 60 
seconds by a 45 ** wind (relative humidity is 25%) for 60 seconds and 
controlling the humidity for 2 minutes under the atmosphere 20-25 ** and 
whose relative humidity are 40-60 **. Thensample Fl was enclosed with 
the polyethylene bag and aging processing for three days was performed 
at 55 **. [0173]Humid thickness of the 1st layer was set to 184mmumthe 
upper coating liquid 2 was used by the 2nd layerexcept having changed 
humid thickness into the conditions which serve as 2. 5 g/m 2 in 40 
micrometers and the rate of solid content of thermoplasticsthe sample F2 
was produced like above-mentioned sample Fland equivalent aging 
processing was performed after that. 

[0174]«Production of ink» Drainage system pigment ink was produced in 
the following procedure. 

[0175] [Preparation of drainage system pigment ink] 
[0176] 

(Preparation of pigment dispersion liquid) 

Preparation of yellow pigment dispersion object 1> C. I. pigment yellow 
[ . . . 53 mass % above-mentioned each additive agent. ] 74 . . . 20 mass % 
styrene acrylic acid copolymer (the molecular weight lOOOOthe acid value 
120) ... 12 mass % diethylene glycol ... 15 mass % ion exchange water It 
mixedand distributed using the horizontal-type bead mill (Ashizawa 
system zeta mini) which filled up 0. 3-mm zirconia beads with the volume 
rate 60%and the yellow pigment dispersion object 1 was acquired. The 
mean particle diameter of the obtained yellow pigment was 112 nm. 
[0177] 

The preparation of magenta pigment dispersion object 1> C. I. pigment 
red 122 ... the 25 mass % JON krill 61 (acrylic styrene resin.) Made in 
Johnson ... It is an 18 mass % diethylene glycol at solid content. . . 15 
mass % ion exchange water ... 42 mass % above-mentioned each additive 
agent is mixedlt distributed using the horizontal-type bead mill 
(Ashizawa system zeta mini) which filled up 0. 3-mm zirconia beads with 
the volume rate 60%and the magenta pigment dispersion object 1 was 
acquired. The mean particle diameter of the obtained magenta paints was 
105 nm. 
[0178] 



preparation of the cyanogen pigment dispersion object 1> — The C. I. 
pigment blue 15:3 ... the 25 mass % JON krill 61 (acrylic styrene 
resin.) Made in Johnson ... It is 15 mass % glycerin as solid content... 
10 mass % ion exchange water ... 50 mass % above-mentioned each additive 
agent is mixedlt distributed using the horizontal-type bead mill 
(Ashizawa system zeta mini) which filled up 0. 3-mm zirconia beads with 
the volume rate 60%and the Singh pigment dispersion object 1 was 
acquired. The mean particle diameter of the obtained cyanogen paints was 
87 nm. 
[0179] 

Preparation of black pigment dispersion object 1> carbon black [ ... 60 
mass % above-mentioned each additive agent is mixed] ... 20 mass % 
styrene acrylic acid copolymer (the molecular weight 7000the acid value 
150) ... 10 mass % glycerin ... 10 mass % ion exchange water It 
distributed using the horizontal-type bead mill (Ashizawa system zeta 
mini) which filled up 0. 3-mm zirconia beads with the volume rate 60%and 
the black pigment dispersion object 1 was acquired. The mean particle 
diameter of the obtained black paints was 75 nm. 
[0180] (Preparation of pigment ink) 
[0181] 

Preparation of yellow ink> yellow pigment dispersion object [ ... 0.1 
mass % . ] 1 ... 15 mass % ethylene glycol ... 20 mass % di ethylene 
glycol ... 10 mass % surface-active agent (SAFI Norian 465 Nissin 
Chemical Industry Co. Ltd. ) Ion exchange water . . . The class product more 
than 54.9 mass % was mixed and stirredit filtered with a 1-micrometer 
filterand the yellow ink which is aqueous pigment ink was prepared. The 
mean particle diameter of the paints in ink was 120 nmand the surface 
tension gamma was 36 mN/m. 
[0182] 

Preparation of Magentalnc. > magenta pigment dispersion object [ . . . 0. 1 
mass % . ] 1 . . . 15 mass % ethylene glycol ... 20 mass % diethylene 
glycol ... 10 mass % surface-active agent (SAFI Norian 465 Nissin 
Chemical Industry Co. Ltd. ) Ion exchange water . . . The class product more 
than 54.9 mass % was mixed and stirredit filtered with a 1-micrometer 
filterand Magentalnc. which is aqueous pigment ink was prepared. The 
mean particle diameter of the paints in ink was 113 nmand the surface 
tension gamma was 35 mN/m. 
[0183] 

Preparation of cyan ink). Cyanogen pigment dispersion object [ . . . 0. 1 
mass % ion exchange water / . . . The class product more than 59. 9 mass % 
is mixed and stirred] 1 . . . 10 mass % ethylene glycol ... 20 mass % 



diethylene glycol ... 10 mass % surface-active agent (SAFI Norian 465 
Nissin Chemical Industry Co. Ltd. ) It filtered with a 1-micrometer filter 
and the cyan ink which is aqueous pigment ink was prepared. The mean 
particle diameter of the paints in ink was 95 nmand the surface tension 
gamma was 36 mN/m. 
[0184] 

Preparation of black ink> black pigment dispersion object [ . . . 0. 1 
mass % . ] 1 . . . 10 mass % ethylene glycol ... 20 mass % diethylene 
glycol ... 10 mass % surface-active agent (SAFI Norian 465 Nissin 
Chemical Industry Co. Ltd. ) Ion exchange water . . . The class product more 
than 59.9 mass % was mixed and stirredit filtered with a 1-micrometer 
filterand the black ink which is aqueous pigment ink was prepared. The 
mean particle diameter of the paints in ink was 85 nmand the surface 
tension gamma was 35 mN/m. 

[0185]Nextthe picture was formed on condition of the following about 
each sample Fl of the recording medium mentioned aboveand F2 using the 
drainage system pigment ink of each above-mentioned colorusing the ink- 
jet printer of drawing 1 as an example and a comparative example. The 
fixing part used the belt method of drawing 13: 

[0186] (1) the impact time interval of injection ink was changed into 
versatility as follows. If movement speed of a recording medium is set 
to V (it is the movement speed of a head when a head moves) by drawing 1 
and drawing 8the time T after the nozzle row 6a forms the dot for one 
line by drawing 8 (b) until the nozzle row 6b forms the dot for front 
one line can be expressed with the following formula (1). 
[0187]T=(L-n)/V (1) 

Howeverthe interval (drawing 8) of L:each nozzle rown: Dot space 
(drawing 8) 

[0188]Since it is L»nthe following approximate expression (2) can 
express the time T in the usual movement speed V of a recording medium 
(about 0. 1-1 m/s) . 
[0189]T=L/V (2) 

[0190]Herethe impact time interval of ink is set to 10 ms or more in 
V<=0. 1 m/s and the combination of L>=1 mmfor example. Thusthe impact 
time interval of ink is changeable by changing the movement speed V of a 
recording mediumand/or the interval L of a nozzle row. In this caseit 
changes so that the drive frequency of a line head may also become the 
same impact position interval. 

[0191]By the nozzle row interval L of line beef fat being 1 mmand 
changing the movement speed V of a recording medium into five kinds in 
the range of 1 m/s - 0.05 m/s in this example and a comparative 



exampleThe impact time interval of ink was set to 1. 02. 05. 010. Oand 20. 0 
rasthe picture was formedrespectivelyand the quality of a feeling of a 
rough deposit of each picture was measured. Droplet quantity of each ink 
was set to 1 thru/or 5pl. Droplet quantity was adjusted by changing the 
driver voltage to a nozzleand a nozzle diameter like drawing 3 and 
drawing 4. The result is shown in the next table 1.. 

[0192] (2) The driver voltage to a nozzle was changed like drawing 3 and 
drawing 4drop speed was changed with 4567and 8 m/sthe picture by a dot 
was formedand image quality was evaluated. 

[0193] (3) Although the picture element pitch shifted by the abbreviation 
half like drawing 12 using a line head like drawing 10 (a) and each line 
was formed in this examplethe picture was formed also about the case 
where it does not shift and image quality was compared. 
[0194] 
[Table 1] 

[0195]As opposed to one in which the impact time interval of an adjacent 
pixel is rough with the comparative example for less than 10 msand 
admiration is large as shown in Table 1 (when especially droplet 
quantity is 3 - 5pl)The impact interval was rough with the example for 
10 ms and 20 ms in the range of the droplet quantity 1 - 5pland each 
feeling was a result with sufficient fitness or good. 
[0196] moreover — producing roughness and f inenesswithout distributing 
uniformly the dot in which the **** speed of ink forms a picture in each 
comparative example of 4 and 5 m/s about drop speedand unevenness being 
made to a picturea feeling of a rough deposit coming outand a straight 
line bendingor becoming notch-like — etc. — the strain of a picture 
arose. Thusthe time from injection of an ink droplet to impact becomes 
longand image quality deteriorates by bringing about the change to the 
impact position of **** with a big change of **** speed. On the other 
handin each example of 67and 8 m/sdeterioration of image quality like a 
comparative example does not have **** speedand it was able to obtain 
good image quality. If the **** speed of ink exceeds 10 m/sink will 
scatter on a recording medium face and image quality will deteriorate. 
[0197] in the example which shifted like drawing 9 for the minute of a 
picture element pitch half [ about ]and formed each line. It improved 
compared with the picture in case it is rough compared with the case 
where it has not shif tedadmiration decreasesand image quality improves 
and image concentration is not worn in the ink of the same droplet 
quantityand the image quality of maximum concentration partssuch as hair 



of hair and a portion of a shadowimproved especially. 
[0198] Although the embodiment and the example explained this invention 
as mentioned abovethis invention is not limited to these and various 
kinds of modification is possible for it within the limits of the 
technical idea of this invention. For examplethe composition of the head 
in the Records Department may be the serial head constituted so that it 
might move to a carriage and onewithout being limited to a line head. 
When drawing 14 explains the example of control of the ink jet in the 
case of a serial headfor examplelike two or more lines 60e of drawing 8 
(b) after moving a recording medium by one linenext being alike with the 
nozzles 72 and 74after forming each dot 0 (the inside of a figureround 
mark) with the nozzles 71 and 73and forming dot 0 (the inside of a 
figuredouble round mark) a recording medium is moved by one line. 
Similarlydot - (black dot seal among a figure) is formed between each 
dot 0 with the nozzles 71 and 73and a recording medium is moved by one 
linenext dot x (black-mark seal among a figure) is formed between each 
dot 0 with the nozzles 72 and 74. Thusalthough formation can do two or 
more lines 60e of drawing 8 (b) and the same lineln this casesince 1 
reciprocation of the serial head by a carriage is needed at the time of 
record for one line by each dot 00-xthe impact time of ink becomes quite 
longer than 10 ms to all the pixels which adjoin each other in each 
pixel of each line. 
[0199] 

[Effect of the Invention] According to this inventionthe method for 
recording image and ink-jet printer in which the image formation which 
has image quality and preservability comparable as a photograph is 
possible can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a side view showing the ink-jet printer by this 
embodiment roughly. 

[Drawing 2] It is a perspective view showing the rough composition of the 
line head of drawing 1 . 

[Drawing 3] They are a front view (d) for explaining each driving state 
of the front view (b) for explaining the operation of the electrode of 
the perspective view (a) showing the nozzle of the line head of drawing 
2 selectivelyand a nozzle (c) and injection and non injection of a 
nozzle (e) and (f). 



[Drawing 4] Drawing 4 is a figure showing the driving waveform of each 
nozzle of drawing 3 . 

[Drawing 5] It is a side view showing the fixing part of the ink-jet 
printer of drawing 1 in more detail. 

[Drawing 6] It is a block diagram showing the control system of the ink- 
jet printer of drawing 1 . 

[Drawing 7] It is a sectional view showing the laminated constitution of 
the recording medium in this embodiment. 

[Drawing 8] It is a figure showing the 1st example of time interval 
control of the nozzle structure of drawing 2 and ink jetand is a top view 

(b) showing the ink impact position on the top view (a) showing 
arrangement of each nozzle rows 6a-6d of the line head Hand a recording 
medium corresponding to each nozzle location of each nozzle row of 
drawing 8 (a) . 

[Drawing 9] It is a figure showing the 2nd example of time interval 
control of the nozzle structure of drawing 2 and ink jetand is a top view 
(b) showing the ink impact position on the top view (a) showing 
arrangement of each nozzle rows 6a~6d of the line head Hand a recording 
medium corresponding to each nozzle location of each nozzle row of 
drawing 9 (a). 

[Drawing 10] It is a figure showing the 3rd example of time interval 
control of the nozzle structure of drawing 2 and ink jetand is a top view 
(b) showing the ink impact position on the top view (a) showing 
arrangement of each nozzle rows 6a-6d of the line head Hand a recording 
medium corresponding to each nozzle location of each nozzle row of 
drawing 10 (a) . 

[Drawing 11] It is a figure showing the 4th example of time interval 
control of the nozzle structure of drawing 2 and ink jetand is a top view 
(b) showing the ink impact position on the top view (a) showing 
arrangement of each nozzle rows 6a~6d of the line head Hand a recording 
medium corresponding to each nozzle location of each nozzle row of 
drawing 11 (a) . 

[Drawing 12] It is a top view showing arrangement of each pixel (dot) 
alternately formed in the recording medium in drawing 10 (b) and drawing 

1Mb). 

[Drawing 13] It is a side view showing another example of composition of 
the fixing part of drawing 1 in detail. 

[Drawing 14] It is a top view showing the nozzle configuration of the 
serial head which shows the modification of the head configuration of 
drawing 1 . 

[Description of Notations] 



9 Roll body 

10 Records Department 

11 Line head 
6a-6d nozzle row 
la Nozzle 

20 Control section 

23 Head drive circuit 

26 Fixing part drive mechanism 

40 Cut part 

50 Fixing part 

51 Heating roller 

52 Sticking-by-pressure roller 

53 Heating element 

55 Temperature sensor 

61 Base material 

62 The ink absorption layer of the recording medium 

63 The surface of the recording medium F 
410 Heating roller 

450 Heating element 

440 Pressurizing roller 

430 Heating belt 

470 Energizing means 

F Recording medium 

S Transportation direction 

L Nozzle row interval 

Nozzle intervals in X drawing 8 and drawing 10 
Nozzle intervals in X / 2 drawing 9 and drawing 11 
p Picture element pitch 
n Dot (pixel) interval 
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^T«^««n:«fc*jBfefi«a:<¥Ji8Sfl)imi©im« 
sm^mpet * c t ■?®°jw&mmm?tf®m u 

»9Hk L ^MRlffittttM <t ft o TaSK 
«^OS«Mitci»iR**i!l!l^ffltt*ffi*tca*>ti*fl) 

[0012] idiB*i»isfl 5 7'rv«fcii*ty9 : 

(tt¥HJIES£) ^-3rtiTJBia*ti*Ci: 
ft y , -T UTERES* LIMfltttf fiTT 

j; skm*!*®*/ u < ft 

*= 

[0 0 13] *fc» M«B«Mflc«)«Jl3yE(zMiaH 

[0014] $fcs *«wtcj:*'rv^s;iy h^y v 

J)Pf&flPE#IS<!:, tnBEa*f*KMEM*fT 



mr#r y ^ a L'j>ft <ttioms ontp^ 

IHH7^ia*ft J: 5 KMf B-T Kfr 6 SHSK y 0 

*}S»aS6~1 Om/sTWWU MiE!3f!iH*KJg 
JSSft*M«0¥«tt«tf 6 0%J-X±9 5%WTlCftS 

«fc ^ k mmmm&zmz & v mmmmftzmmRx} 

[0015] ca>-rv*5>iw h^y v^fefen^ ± 
a©*»Wfc«fcsB»iB«»a**ffT*s. £©*§ 

EBldfflMtiUt JlPEft&tfljPf&HPEl^roiW^ft < 

4; t, 1 -D*mm % a 3 jc«ua*ft* c t u\ 

[0 0 16] £fc, ^^£ttJMHSI»c*##ia-3fc 

m. *a>m&£<j>maitmK* i»tf)w<« 

If J IS H 8 6 8 6tc«£StU »mnt«fB 

LT*»*£5Stf**. Jfc¥< LttBMMIMP 
©tttfl : 17. *©**0. 12 5, 0. 5> 1. OS 
tf2.Omm0«i©fc®#»*. 38«(4«¥<L*» 
B)*-a-> Bi^O»lBSl»B(M)at«Hft3Wi5(m)*R 

[0017] C = (M-m)/(M+m)x 1 00 
CCT, C : ft«^5(%). M : m : Affiifi 

[0 0 18] ttHqSSCtt. «tf**ltti«¥«tt3H«a 

j»WT*y» irroa®© r*>j rg*j A^ft 
[0019] ftfc\ jdBo-rv^^iy h7y>*o-r 

*SC7?fc«fc^. p±EU (Wit) ^<!:LTl*. Cft 
-^-KBL •>i7-K')t-Jl/If) s 

If* C 1 % t\ ^■ftW>ttffl36SC*ffl^Tt «fc 
L\ 
[0020] 

miz Jz * -f V * V s 1 1 » h 7 'J V ^ ICO^T <Dffi£HT-25 
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y, H2i4iaio-i'v^ , y F&m&mzviTmim? 

r««H (a) , yxn(omm<Dms^mmt^tctb(o 
mm® (b) . (c) , sovxvu©*!* • #«&©& 

ffilWWBSBfflf (d) , (e) . 

(f) 725 y, H4ttH3©*/X7bO«ll3j»B*m-r 
07-2o3o 

[002 1] HI fCa*TJ:9fc* **ffl©JBJ8©-<V^ 
5> 'i v h 7 'J y * tt, h «©IIR©IEii«tt F * P 

iastcg|*UJ*ftfclB«t*FlcYMCK4ft©-<>^ 
*«WLH«0»*a**fr37-f>^y Kl 1 tXM 
flttFtftLT^f vsv Kl 1 &*Mrf«J:3lcEB 
Sftfc^xVI 2£**rr*ESfM 0<h, HtttfS 

yh8B4 0<h, *y h*tlfclB^#F^SnfiL}inE-r 

tiiiismmFizm uT««-rs»m«*S6 o <t, 

JK3££|r] S ©±3MftG»SEB*ftTl/>*. 
[0 0 2 2] EEV1 0t*y hflMO&aHlzittJ? 

+3.-^331 8tflStt5tU 7*a-A8fl1 8©±SKM 
arFF3it«tfcl:iBS«ft F ©«B8©fctt©il8aSn-7** 
15 a, 15 btfEMttiTl^*. 8 H: 

l*B«lW*:F<07*a-A«*««r*^:i6©-bVlt 1 
9tflSttSftTV5o £fc, *v h«M>K«8ttF*» 
arr*fc»©«a&P~5»1 6a, 16 b#3£*S5 0 
0±aHBKrFSHi (cBSM* tiT lo*. 
[0 0 2 3] *y hSP4 0(4, «at*ftT*fcKE»H* 
F©^S^T*fcttlC*©±^JfcE«*ftfc«» 
■feV-9-4 1 <t, EtWHEftFSBfjeoDflMT^aiSlRlBK 
»»LTmSOV-f XK*y l*TS«Wr#W4 2 ttt 

*mmt42\tijyi-Mmim2 5 me) iz 

[0 0 2 4] 0i©-5<fvvj/Ki Mz-o^zm 
W?%>* 01. 02(ojVf<fc-5U:, Kl 1 

(4, /X;UE 6 13»i£{* F (CHAT * J: a tcBlS U 

h 2 ©/ x;i/s 6 #0 1 ©i Be«# f (ommism s ics 

SSlPltciSlf * <fe ? IcEBSftTi/'*. 
[0 0 2 5] 02©5-r:/'Vj/ K1 1©/X;l/®6lC 
14, *V*£a*aMtt-«£ft©/J0l/1 a7b«£*x 
Tfcy, }tifc©/ X/1/5U6 a, 6b, 6c, 6d#*tl 
1 5>JKgtfT»«*tlT^«. #yX;MW6-a, 6 
b, 6c, 6d<D«fl)/XjHa(t iMMg^©£MP 

T-r v^swrr *c tt«fc yEMMti3m©*?a 

*«fl3Ctff-p*4. IE«S31 Ott, YMCK©&£ 

«a2©7-r^yFi i^«z.Tfcy, #7-fVN 
y Ki i(7)f+i 65>J©yX/W«irS«IWBH , >^*B« 



[0 0 2 6] ■3<#MLTH.2CD7'f> / sy Kl 1© 
/X;UE6^^Sjfl5fig*tlfc/X;U 1 a ©fltiKKOlv? 
BfflM-*. 0 3 (a) Ocfc-Plc, /X/U a#H©|g# 
fiHEttA/«l£x*l»3 1. 3 2tbfl^«?3 3. 3 

4 1 ^ 6aH**iTE*a*«uar * * a \zsxim 6 

(E»***lT^*. fcfl^«?3 1Bs 03 (b) ©<£ 
ffa£©WfifflfcEttStlfc-»©««3 I a, 
3 1 b£ffix, f6©fcfl*J|»3 2~3 4fcH«©mi 
ItmZZo 113 1 a, 3 1 blcttL'W KBWBHK2 
3fre>04©J:5 ftSEiMI^SglMEtfJlP b *i£> 

t, triv«?3 K403 (b) ©»asB©«»^5«« 

*(40 3 (c) ©*3l=-iiA/BaBBr*. C©-&A/BrS 

»ttv ifis3 1 a, 31 biziMTLzm • &©sttfc«fcy 
*©*- Kfl*b y , * fc«E l^okc j: y miomm. 

[0 0 2 7] /XyH aK6lW;«f3 1~3 4 
(4, *«afcH4©iE©Eib«EVl*liQA*i:. SB®) 
ft^tf*©0 3 (f) ©Jl£JBttttfrS» 113 (d) © 
HiH©J:?(c, EaM^tLTJHW-****** 
titfAJWBBU 3Me» &«I©fl©i8t!imEV2£JiP 
E3 (e) ©WI©J:3fc» £.WtLTWm- 
**9*ihf , ft*M«BBT*. 03 (d) ©J;?(CE 

(m^BS) A^5ii6?IL, 03 (e) ©«fc5tEE*Sfl« 

[0 0 2 8] H4©J;7(c|gi!)mEVid;y i fc'jN 
*^iE©e««EV 1 ' =&JJD*.3<!:, H3 (d) ©TO 

©cfc^icigitmEv 1 ©t**yt.ff*a©ji!3S«#'> 
*< ' liumc ig»WEv 2 j: y t*©ifiat«tf/j\ 

*fft©KB«EV2' *mz.%£. 03 (e) ©TO 
©J: -5 (CIgttlE V 2 ©i * «fc y tE7D^©iRffi»A v > 
fc<&£„ C©fc46, 04©IE©!ii!l«EV 1 tft©K 
lbmEV2c:©ib (V1/V2) TVXVH a 3^6 WW 

fs-r v^©*»*#st>y» sfc iE©igi!i«Evi 

c:g©HEgjmEV 2©$6^fili:©?a (V 1 + I V 2 I ) 
y^0)mtMBiXf/Xl\/ 1 a frSMTTS-f >❖© 

*»sMi!{«Et>*©^ *tiwiaaic«»f s 
*/ xjh a * s w#-r * < v ^ ©jsxsK^aaji 

«H***<-r*)i^ictt % jxw,m&.ttz.£-?n 

[0 0 2 9] :^(C, 01©^#gR5O(C^^T01SO : 
0 5 LTlMB^f 4o H 5 (40 1 ©S«gP^I¥*ffllc 
/FfiEiB0T*aB5o 01, 0 5©^*gP5O(4, BSNI 
#F*aU»r*llPSftP-5 5 1 <t, MP— 5 5 1 <!:© 
HTEWiflc F ««A,7JiPE-r ^^^©T-^^ESP- 
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5 5 2 1. jraf&Q-^ 5 1 ©ssifiG&icBBB^tifcSg 

-b>-9-5 5<!:> £«?lSo 
[0 0 3 0] 5 1 14. «fffitt©P-5flfc* 

mm 5 3 *«K LTfi »J , JBfi-b >tf 5 5 ©fcttfgJg 
fca-5^TIHW»2 0 (H6) ?&Btt5 3©BBB« 

wtrr*Etu:j:ytti»n- j 55 1 ©sjgsm^was 

tSHKS&t* J: o lc«B?#. IBBBf* F ©fflBBB 
*BEBfi?*«J:3U:ft-3Ti/>*. 
[003 1] ln»P-5 5 1 1t *©«|»lEfiH- 

S*lfc*+ (HSSB) tf£«SraaHrii«2 6 (H6) 
fcaSft5BBff-*©*»£B£T*E£-™!re- 
*©B»*liB«ga**U EMBfrlR] RfcEnHBUl***. 

MjRlP-7 5 1tt» *na**©«iNi*BfrsjBiS 

*ti«Ci:#ff*L<s E*UcJ:yBBtt5 3fr5©B 
TWB<EB*K*F«inB-p^ BAHteBP-^tf 
»SU\ jMlJ»P-5 5i©«iiitt7'y«ttHBJi*Wr 

setoff* l<, ctii=«feyiB«ai»F*iiniMnEL 
fc«©-rv*(E**S5»*iBitw*. 
[0032] e#p-7 5 214, «.jaicwtt*wr*dr 
^aass 2 c^wT^7.x>u7.iH^^sp-7fr 

6*y» J ?-<DM4SCiP- : 7tt5 2b6^ttS5 2a^L 

artiT^*. 3atB5tt5 8(i, E«p— 55 2i-f*U: 
H©±T*filieBi™WJ, $fc> EBn-5 52 
#KB«f*F*l]nBP-'5 5 1 Ktt LTP/t£©1jPE7]T 

fr6&£>ttf$gfltt5 6, 5 7lC£»JB5©±£KI3a:- 
S©fl»*J-eft»;i:tlTlO*. £#»«5 8©H©±B 
K»M?-**3fc:E?>fe>1r2 7*raB*ftT£y, E 
*-fe>-9-2 7tcJ:yaU»P-7 5 1 i:E*P-5 5 2i: 
©B©IB8&tt F 'NfiDiOETJfcBST *. 

[0 0 3 3] E*P-5 5 2©d^&5l/f 5 2c©SS¥ 
ft* te106~l07p a O^mffet. L 

<, 1. 0X10 6~4. 0 x 1 0 6 p a ©BHjMEI;: 
ffSU\ CtlK*y, lliP-7 5 1 <hE#P-55 
2 <!:©F^©!BilJ®tt F ^©imEJu&TCaB© <fc 3 (c&H£© 

«Brt(ciMP*ft*ctp, rv7»5 9©«#, tana 

P-7 5 1 £E#P-7 5 2£*EMM*F(E**ftJg 

BBBTttnEStts-e* c t # ?* *aaoa«ja** 
*ic?*, inE73RtfttEB$nsBBft«js-PB* c t 

[0 0 3 4] S&\ EiP-75 2©JAMII5 2c 

fcfta.TinBP-5 5 1 (D^HicBi^y 3y3MS* 

fcLTt.J:<, Sfc, iHl»P-7 5 1StfE»P— 5 5 
2 ©W£tf±fBS5B©*i*3i14*<h£S «k 5 K*§fi£ LT t 

[0 0 3 5] Bfc» EMn-7 5 2<D3£&mi5 8#m 
J»P-5 5 1 fc»LH5©fcBJ*lR|AlEiPELSfc*© 



ES?t*lpJA' (cjME«)KNrr«J:5(c£«ffiEII)«flt2 
6 (H6) tcdcyiEtb^nScfcdlcSoT^o flW* 
EtP-7 5 2©^9]7JlRlA'\©l)PE7J!bM^SP«5 
6, 5 7fcJ:*Hff-j£©{sltWjfcl«fc3c:i:?» AlB 
P-7 5 1 £E»P-7 5 2£©H©IB««tt*F'\©l]ll 
E*3W»6*l«*. HB&2 0#E*HzV72 7©«5g 

mmtt&*TEMmBmm2 6*^ute»p-7 

5 2©££P£|r]A, A' '\©iPE7J**y»T*E£fc«fc 

yKMatftF'vainEafcnB-p**. c©»^ ibh 

«*FlC«r*linE73tt» 9. 8X10 4~4. 9X1 
0 6PaffllBtfffJU\ Ctllccty, IB^tttF© 

fci«E*J*»*E 

[0 0 3 6] Sfc, M»P-5 5 1 ©@£B&tfB&P 
6 a, 1 6 ba>ESm&<m»2 O-PSJBU 

fBH^tt F ©«££|r] S '\©&ii)&s«iE!i«rr s c t 

T\ S»«55 Ote£tt*IBBtt#F©liQBME«tM«S 
SBSfSE 

[0 0 3 7] 3fclE, ■HD^i'i* hXy>*©#J 

? v>i y h 7'J >*©WJ«8R*35-r ^p y *BT?S*. 
B6fcjST «J:3ie» HlW-f^iy h7yv*tt» 

*©««*£ LTs ttB£fMHMBT«fc©©«»B2 
o /\-vt-;u=i vt:i-^«©wspSB3b^6A7jL 
fcBBr-^ffl^fcfisrrsBB^y 2 1 1, 

>;»^2 2 <fc N k 1 1 ^©bsmi^^js 

TS'vy KBB0B2 3 1» *y hS4 0 
y hSPIElbM«2 5 1 % E«gB5 o*BBfr*fca&©£ 
^SPIgi(j^ffi2 6 tfcBATVS. 
[0 0 3 8] »952 014, HB^t y 2 1 fr'6©BB 

T-*mmzm^z5<ry'\y ki i ©ft/x;w>j6 

a ~ 6 d ©*/ XVl/^ 6 t*lftl-r V ^ * WW? *« «t 

3ic5-rv\y ki i zmmtzmmm^z^v kbu 

SB2 3ic4l«**» Sfc'Ny K.1Eibls]SS2 3^6©B 
IMi*©*/X/k\©B]Jffl5"f 5 V^*»JBf S. 
[0 0 3 9] */c, «m2 0& «SP-tr>+*"4 1 
©IB^«» F ©ffiBlfSKB^T* y hfl«Bltt« 2 

5tcj:*w»fasw4 2©Bib*iw»u aa-bv**-5 5 

^6©jBfiflraHcB^TBB»5 3©BBB«BBL 

Tjp«ip-7 5 1 ©ss^sijfflL, ^tc^afsigftas 

2 6tCj:«JlPBP-7 5lB©igli»^*lRlA. A' /\ 

<D®®zpymz z. t ?esb» f ^©jraittsjt, jpe 

73, lB»aiEI«ll*«fi7**J:5JEft-3T^*. 
[0 0 4 0] EBBftFK-a^TIIWrr*. H7 

ttiBSBflE f oMmmmmmmcm-TWMm-c&z, 

MttiiBlfi? (777^XSf) *d*r*«B6 3 

ftWi-f>^«««»3S»B6 3©an-p»BLte 

B(=-r>*»BJJ&h(ra*Sft*fflBB**LBB 6 3 
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[0041] ztc. mmm^Fi^f^yywnm. 

it, 22~60m l/m2-?35fj v JfSL<li25~6 
0m l/m27-$y N 5-6lc»$L<(*2 5~3 5m I 

[0 0 4 2] ±v&(D^y<7V&lS.mmit. #©<£ 

2 5°C 5 0%RH(7)#SlMTT-2 4^J.X±ii 

SLftftx coiBaaw**«**u:i o»M«-e#f 

So COPB, *©«kUlfc#i.\ E®&#©£PCT©£S 
!b\ «EK«&<hLTtt#LTi»7.l<£«5tfS©?\ IB® 

tt*WTW©*iE©*#*l*yHii/'fc«. a-fe^M&K 
fcw-s»m^t ct y * •< i»iia**46« c 

So 

[0 0 4 3] eW»*FO'rv^UUI6 2(C-3 

-Jk #Utr=;l/KP'J KX «Kyx*UV:*=lr*H'K 
t Lfcfc©725S„ 

[0044] ffimsatLTtt, «sa?a?f*»tt/uv 

ff*L<» WlcttSO. 1 fjmJXTe3"JA*Hl^A:6 
y £x/i/7;l/P-;k #yfcf=/HfPUKv, #'Jif 

u\ 

[0045] ±K©2*f 7©rt, aiMarayyvMc 
as* s tea* kbmw* icfctts -r wrcfiStfa^ 

StffilLTfiy, C©j£frS. **»©»»?(** £1* 
[0 0 4 6] J-XTs ffiBBKV^iRiKJifc^T, Efc 

y . aM+tcffi»* jBBE-r stress y , 
=«jx±©*° y ?*d*f «J&-aiifta*a 
i#f*±»c**u saiaa?cti6o?Ky^*sisc« 



ffiBMHc* TOWHM OOnmJ-XT© 
^a«8«H#»?^ S E t K<fc oTJTM* tl 

[0 0 4 7] ±E©aW7^*ft«»«l«tt?tLT 

a. Ntt??*-:/ 1 ^ **'J>» fb- $/l/?, fit 
K*;u->^A, MM/W9A« -ffifb^^X Kfbffi 

L.s Wto??*";*^ ^d^JI*5/y», an-fftl/ 

->y*x 7/1/5 *, 3P'T^U7;U5^ 

k 7kIHfc7/k=::*A. y TKtt 

So 

[0 0 4 8] HNttTOTWH, !&??©&©£ 

*^ttSHMi©Bfiii^*iii(E3H*ifett?*«?Raa(i? 

©WPflWI £LT*®5tl*. EETffl 

t ? ©mgT* l it ti ©t* So 

[0 0 4 9] «WBR»?tLTtt» 5"J*, SLf 

[0050] *K«©jgttT?ffl^*e:d: ©?*«-> y* 
tLT^ a»©aaa-p^a*ti/£->y*, ap-r^ 
;u-> y *ifc-> y Afiws l < 

ffl^5nS6\ ***©JB«tcfc^T«flc» * L < ffl^ 

sti*«tt?s/u*£LTtt, pp-r^/u->y**ftii 
ft*aa-p^fiB*tifcWtt?-> y * ff * l < , 

13 ym y ^tc-^jn Lfc <t * ffi^»»7b« 

*fcT®Btt?> MWfo*. »tt»?ft£ff*©Jgtt© 
[0 0 5 1] *K4ltKffc?& *^*vtt#y?t 

s^r*ffl©iro?i«7Sfl«-«tt?*T5m**ifctt 

[0 0 5 2] «0>ttS# 1 0 0 n mJ-XT 

7»as*Ct3tW*U\ HAtf. ±E»H2tttt?S/y 
73©Ji^, -^iia?©««T-»»^tifc4s«S?©- 
«tt?©¥JHttS (J8Br»©»»jStt»-??©tt© lis 
1 00nmiXT©t©^SfSL<. *y»*L<«4~ 
5 0nm, ^tif^L<(i4~2 0nmTSSo 
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[0053] «t,»*L<ffl^5ti^ -xm-nw-n 

ttStf 4~2 0nm?J3«Iffl^i:J:y^Jftfti"J 
*£LTW\ ffilfctf* B#7xPi>;l4±li©7xPv>Vl/ 

[0 0 5 4] -<>^iaiBMI#**tt/^>4l*d 
*LTl/>*£ <!:#»* L<» C©**tt/W>^t LT 
tts #yfcfx;U7;l/P-;k -tf^x #yi 

?u>***-rK, *uif=/i/t:py kx #u:p*u 

7;i/5x **tt<i?y M-toJT^-iW tKn 
*->x*;kfe;UP-x, a;l/«K*5/**;Mi/un-*« 

[0 0 5 5] «tt©JB»?ffSL<ffl^S*l*:!k»tt 

/t-f>^B, #u if=;u7;U3-jUT»*. c©#'Jif 
-;l/7;Ua-;Hctt, #yiM£;:/u*lin*#»LT» 
Sti&il^©^ If -;b7;U=l-/U©telc, 
* Vfflt Lfc# 'J If x/b7/Ua -/U^>7-* VttS** 
T*7=*>fflfcK , J If n;l/7/l/a-JMJ©Mfcf<y tf 

[0 0 5 6] WBlf^U*liP*»)!f LT»6n*#'J If 

-;i/7;ua-/w*, yxm$Bt&'\. o o oj.x±©t>© 

L < JBt-'S tU Wfc¥JSS£fitf1. 500~ 
5. 0 0 0©*©tf»*L<Jll/>Sft*. *Vft 

7 0~1 0 0%©t>©tfff3:L<, 8 0~9 9. 
5%©t©A^lC»$Lt\ 

[0 0 5 7] A^*VStt<K'Jtf-/l/7'/ba-;l/iLT 
«\ fllAfck ttPBH6 1 -1 0 4 8 3*KB«*tlTU> 
S«fe54» M HfcZS/S^MBE^Vt-fAS 

*#y if=iU7/ua-/UT*y, a*:*-vtt***rr* 

[0 0 5 8] a**Vl»:£rrSl*UVl4*tt»* 
«tt£LT(*» 0fl*.fcf> HJ*fW- (2-7*'J;U7 
5K-2. 2-i?^fil/lf;b) 7V : EX'}L,?P5-f' 
H\ MJ**/U- (3-7fU;b75K-3, 3 — X* 
W7n\£M 7XEx?ix?P5f K\ N-lfxyk-r 
= 2V-;k N - If xyb- 2 -*^kr = $V-;k N 
- (3-i»^i/75/7pfcf;u) ***y;W5K, 
t KP*->;Ux^;l/hy^5 1 ;U7 7 > ; EX'?A^P5-< 
F» (2-**4MJjW5K7nttW 7 

Vtz^P7^H\ N— (1 , 1— X*^;U-3- 
^fJl/7 = /7nfjW 7^'J;U75 KStfSHfSft 

So 



[0 0 5 9] *^*>Xtt#y t?x/U7;b=i-/U©;tj?- 
0. 1~10W, #£L<li0. 2~5 ; e;U%t$ 

So 

[0 0 6 0] 7-*yW&»V\£-lVT)\t*-)\A& «9 
#PJ¥ 1 -20608 8*fcK«**lTt>* ±5 

a7-*vtt«*«-r5#y e-zi^ua-jk #hbs 

6 1-2 3768 l§fc t fcti : PI6 3-3 0 7979§|: 

£?Stfx;Mfc£%<h©£S£tt&m#Fi¥7 - 2 8 5 
2 6 5*fcK*ShT^*J:3&:!k*ttB*ST*2tt 

[0061] g=fc, /=*vwt#y t:x;u7;up-;u 

£ LTtt. WH¥7 - 9 7 5 8^fcEtt;**iT 

i^s <fe 5 a# y 7;l/+ i/>***-r K»* tfx/U7;un 
-^©-awcttin Lfc*y If =;U7;Ua-jl/IW*. W 
H¥8 - 2 5 7 9 5^tClBtt*hTLN*asiCtta*Wr 
5 fcM/l/fWHfci lfx;U7/l/3-;Ut©7P y 
ttHJbWbftSo If x/U7;l/P B£S* 

$tt©wffit^a^stt±*«ffl-r*ctt,?**. 

[0 0 6 2] *V*iRl|M?Jl^Stl*fc«*tt?a*' 

-iKfctt* sa§fflttim2af c y» ii£5~3o 

g» »*L<»1 0~2 5g?»«. 
[0 0 6 3] *fc» <V^I»J|JWtCffl^6n*«Mi«»tt 
?t**tt/K>4f©it*tt» MSJ±T-ii^2 : 1-2 
0 : «fK» 3 : 1~1 0 : 

[0 0 6 4] sat. ft?mz%mm7 7 v : E-'}ki&mz 
^r**f-*vtt©**tt#yv**SLTt.a<, -r 

V^^iy ME«Btt1m2 3fcya«o. 1-10 
g, 5f$L<tt0. 2~5g©KH"Pfll^5ftS. 
[0 0 6 5] ffiMMfcfi^T, Sffi©IKS (SHKM) 

mmmm i m 2 s y 2 o m i jm±t*« c l 

t\ ffi»M#2 0ml/m2*3H©«£ % EP^B#©Y 

> ❖ afl^fttMi^ic la:^ -r > ❖ »iRtt(4a»?a5* t 
t\ mmfeTZMtcV. saitt©wi*si:sa^© 

[0 0 6 6] -f>^«l«6*#fSffiBWHce^T» B 

»ciw*JK**ai^a»*a*wn:»i«T»*4©? 

ff*U\ 

[0067] onmomoz^yt lt> i£«s?^ 

NMmWa X Cft(E*»tti#+->{WMWktf/ 
Xti7-tr h7*^Wb?Ky bfx;U7/U=l-;b^ffl U 
Mlcxtf^p;bt: Kyxl?'J7~ K«B*«fffl*ti:fca 
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J&?H# 3.0m m?*S5K 'J ■> ls*y$Mx*)W b 
Vffff* L < , # U 9 >Mfix7;l/S> a Vfl)#U 9 

■**U *Slcxtf^p;Ut: KUVsK'JT'S KWKK 
=;U7;P3-;u*«r*ciOTE(cff*H,\ ±E*'J 

[0 0 6 8] ♦SSflSCfBtBlnSl/'Ttt, Wt»J*ffifflr 

*citfj?su\ tubals -rv^ivnaniit 
kike j&s&u:, ±f E*»tt/ t-r v ironuwsettst 

[0 0 6 9] aWMOJBBlcfi^TW:, •< V^TOJf 

[0070] *^<murcmvzct<DT*i*zm&\ 

*ltfWeMBttftt\fc *WKKtt-©M#ff* Lf> 
14/ U V 5 A& *SIPI±fl!)fiJ6*fli3i-r 5 ct o 

UV^'J=i-;Ui/^y->v'Vl/x-7 1 ;k 1. 4-7*> 

i>^-;Uv*^y->v ? ;n-7 1 ;k i. 6-^ys/^u 
->^p/\+-y-x n, N-v >, ^y->y;u-4-yy->v ; 

;W+->7z "J x y;Hf h- ;M*y ?U ->SWx-5r 
;k 7'J-fcn-jl/#'J7U5'5>;H-x;l/») ; T'yl/x 
k K»Wft»J (*;k^7/UxfcK\ ^y**tf-;b 
*) , Stt/\n*>JHWtM (2, 4-^pp-4- 
tKP*->-1, 3, 5, -s-hiJ75>VS),at 

tfx;u»f b^m ( i . 3 , 5 - h y XT'-? y p-ou-'n 
wtKp-s-h'J t^x ex if -;u;uk*x/i/* 
fiH-fjMB , T^SxSAiiaHSflWSft*. 
[0071] ttW*1ttt*aMtOs WRK?*>f>& 



E* * W5 cfctfA* tf*ti6 OttiWttf 6 ti 

[0072] mtmtL lt®**jihk?**t***m. 

[0 0 7 3] ^ft^tlJfc® 

«WbTs»tftti**, *fe wnr**3»«o!)pH* 

tfcKtt g a ic a > h n -lit Z> C t fftiOttt 0 £tf S 
5o 

[0 0 7 4] ±EWb»JO!)«ffiffl»tt. ±E*»tt/^ 
^1gaftyi~6 0 0mgtfff«U\ ftK 
mtLTlt. ±B*«t/<-f>yi gSfcU 1 0 0-6 

0 0mg^$U\ 

[0 0 7 5] 4^®&ffi£ft£|B8ttttF& *Og 
Jl 6 3 ti^RTI£tttt}lll$$tt U *fc» ff S L < Itm^I 

[0 0 7 6] *SOtflW]5J6?^5SMtB» fiSKJIlc: 

1 ti* jHRraittffliB*siBU ajsft-r § c t ?\ 

[0 0 7 7] *SQSflWgl6T^?aJI*IBa?r*fc4&fl) 

1 :S»f*6 1±(CffiBffll'fV^i»i|JWi6 2*^U * 

2 : 3fe^6 1 ±KsaBBH-fV^i»iDUi6 2**U Z 

3 :S»»6 1±lcfflHea-f>^i»i|3Ui6 2*WU * 

4 : 1 ±l=ffllffll-r>^MWI6 2«*U ; ?" 



(9) 



4#H2 0 0 3 — 1 9 1 460 



■tf^*ftT^*16 3©±(E, MVRnBOcJKKtfft: 
[0 0 7 8] ±EfcK»0*J«fl® LlNB 
COSiRl^ttfflSi, «%l^UMHR 

ffinstf «fc y / w > ^ffiESHi*^?* at\ 

[0 0 7 9] ±E£H£8i**<!: LTH\ fflSEOSRMKcffl 

i^s c <h<D-f* sjKttttftFfr eaft-r s c tfls-ff* 

a*;!/**^ b»/«u^ =Wt**>, Mfc£ 
ft *IHbffift ffibEft MSffift iU Kn*;Utf 

Trusts un-r$r/w/U5*\ ji^-^-r 
ft? ^5>9&»oa«*wn««Hf * C £ 7* 

So 

[0 0 8 0] ffSL^afflSfctt, i/'J/3SU-T;l/ = ^ 

[008 1] ->^iLm awrosas-^iawrti 

-> U * L < ffll^6ftSib\ »ic# $ L < ffl^b 

ti*twa?-> y a * utb, a p -r sou* 'j * sfcttft 

[0082] imHa, *^*vtt?i«uvtad-r* 
®#»su\, $fc, mmmt* *©asaM oon 

lOOnmWTCDfeO^fK, *y»*L<l*4~ 
5 0nrru «fc»£L<tt4~2 0nm?S*. 

[0083] *mmmm-z-m^zct<DT*2%mw 

yprhy;k tf'JX^UX <Ky7*y/U8L tf'J* 
ztwm^ #u«fbtr=;k ^y^btf-Uxx 
#umnif-;k *yixx;k *U7= k #yx- 



k^U-BBt^WW^ffc. mt£-)l-79 'Jim 

[oo8 4] MiRrfitt«is«aRr%(ciRLTtts es 
*K*©f v*sstt» MJ»Rr«iiiEu:«fc*£JiaoB« 

[oo8 5] -rv^BWtto^Ti** jftRiaittwiiio 

ftT*ffi<z:i:fcft*. Sft, 1 0/jm5i^h £ 

3WR«ftfl>ja[*6ff* L < fti\ CflDfcfcfcff* U>» 
RjffittttBS*: LTliff * L < li 0 . 0 5 - 1 0 p m. 
*yff*L<ttO. 1~5pmT*35So *SIE»*L< 
tt, 0. 1~1 (jmT$5„ 
[0 0 8 6] g-fc, iraHMHM>ra«>S*& LT 
I*, tf^aWMl (Tg) <MWfS*l*. Tg*«$£ 
jfoIS«J:yffi^»£tt» ffilAWv l3»«f*aBtR©^ 

46, fglRlffltt«9l!glz:«t*ffilSfl 5 5B*LTLS3. SfcT 

Wkrvf KW'fVf^iy hEMfe. SB. fi£ 

tt*li©ff*Ll>Tgtt5 0~1 5 0°CT-3dSo 
«S»HiUt (MFT) tLTtt, 5 0-1 5 0°C©fc 

[0 0 8 7] Sipj||ttfflflil*> «8BgttO«Mi^6(4* 

»$L<ffl^Sdi:*i ,i T : ?Sfi5W7-$So Sfc ffll^S 

KottLT3 »%ttTtf ff * L < % S 6 tc 1 MS%ttT 
#Jif*U\ 5"6tc»^L<«0. 1»s%J-XTT£ 

So 

[0 0 8 8] M»M^£J:imRrBttttffi«$t^Ui(0 

9 0/1 0-1 0/90©ttHfrSaS??S» ff* 
L<B7 0/3 0~3 0/7 OOilWJ, «fcy»* 
L<tt6 0/4 0-4 0/6 OCD®ST-25So 

[0089] sfe mme 3 (E^*ti*j»RiMtt»i!B 

<OWff$5fw£ LTtis 2g/m2j.x± N 20g/m2j.x 
TT«SA\ jff^L<li2~1 5g/m2oll> ?6 
(ci?^L<l*2. 5-1 0g/m2©H?«5. J»rT 
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i\ zo)rcv>. ast, 3raRfl%#fciR]±Lai\ 
mttm&mm%£K.BiMit-&*-r* «£?©*£ 

[0 0 9 0] Min»£<t:CfMRnitttttl&«dtMffl 
gflftEtt. «««»feJ:tfl»Rnitt*lfi*H«H:»«L 

Ttifi^L, *«»««i«Lfet.o*« mmmmmmiz 

[009 1] |B*J§ttF©£fttt6 1 t LTI4, ft** 

ft««d«fl«». aswiLTffl^sciij 5 ?**. 

[0 0 9 2] £fc, iBSSjtttFTli, S8tt6 1 iY> 

*T3Ura»*fT5E£tfff*Ll\, *6l=» EMM* 
Ft*. ^-rLt^feT$^^St*S<> efe*hfclE® 

[0 0 9 3] Rfttttf*F?& mea«M>iiiii*#y 

[0 0 9 4] ttSaSttfcffll^SftSHWStt, 
7n t°U vft i*©^ WTSS^ttT-'T □ 'J x 

tLTli, LBKP, LBSP, NBKP, NBSP, 
LDP, N D P, LUKP, NUKPOL^fttifflt^ 
*H«t#©£l>LBKP, NBSP, 

lbsp, ndp. LDP^y^<ffli^e:iibm 

Ll\ ft/c L, LBSP 33 AtfSfc 14 LDP ©tt*l* 1 
0 7 0 R^ttTtfff * L l\ 
[0 0 9 5] ±K/W7tett» ^«*<0'>atMb^/t/U 
X (W^t/U^EWMtt/t/l/T) tf#*L<Bl/>6 

ntww*. nttnamt. t^u^u^x 



[0 0 9 6] »«K«fflr*/^U^fflsi7KJStt, CSF 
©«£T*2 0 0~ 5 0 0 m I L < , 

©»t^tfJ I S-P-8 2 0 7lE«£Stl*2 4*y 
•>iS»(5»i%t 4 2^7->i $£#©»*% £ ©« 
3 0-70 Ktfff £ LL\ 4 ^ y *j aH»©«* 

2 0Jtt%JKT?S*Ei:#ffSLl,\ H$E©*¥ 
»4, 3 0~2 5 0g/m2tfffSL<,»l:5 0-v2 
0 0g/m2tfjffJLl\ J^TOW* 144 0-2 5 0 m 

JfliO. 7-1. 2g/m2 (J | s-P-8 1 1 8) 
tf-«tt?S*o MK, JXt&M&BJ I S-P-8 1 4 
3 IcfflS * tl**frT 2 0 - 2 0 0 g ##$ Ll\ H*ft 
MfflcttMB1r*JCM»W6LTfca<» MUtf-CXM 
tLTttW1HI|{itt+3^-p**1t'fXtWtt©-y--fX»J 
fcttffl?**. JIlttOpHtt. J I S-P-8 1 1 3? 

«s* ft^ifewftmaict y a&srtifca^ 5 - 9 ? 
[0097] H(tt«iBiJj:i«iiis««r*#yx^u 

M4, ±tLTfi«SO?Kyx^U> (LDPE) fccfc 

tf/SfcttMMtoffUX^UV (HDPE) 

*\ ffilCLLDPE (ij27a-r>->7-f-*Ulf 

u» ^y^ntruvwti— wwrftcttfw 

-4fsi©»b^* v*#y x* u v+icSBM l, mm 
afecfcaasflE^afiLfctw^fftL^ wt?*> 

ttmlt. /Kyx^UVlC«LTil^3~2 011%, 
»£L<(44~1 3»S%T'$So 
[0 0 9 8] iH'JlfUVlHtB, ftSWiLTH^ 

*ct*. #yi^u>«iR«aiB±iE»»«"L 

til LTa-x-r V^r Lvb»*Hftttt«a»fT 

aiij*JBiaLfe*tiflMT?**. 
[0 0 9 9] HWM>««©?Kyx^U>fl!>flEfflaW:. ffl 

#'Jlfl/Vitf2 0~4 0(im, M^-?Jfij)bM 0- 
3 0 |um©®iaT-£So 

[0 10 0] MIC ±IB*°yx?UV?1sffl«£jftt 
tt, JKT©fctt«rLT^*Ei:tfff8:Ll\, 

1. 3l-3»y»* : J I S-P-8 1 1 3T^?ti5 
&JfT\ «*|«3fl«2 0~3 0 0Ns ^7JlRl6M0~2 0 

0NT**e:i:#»*Lt\ 

2. ^ZmZ&m: J I S-P-8 1 1 6JC«£**lS 
TJ^Ts tBAAtfO. 1-2 ON, «SlRltf2~2 ON 

3. ES§3i1t*^9 8. 1 MP a 

4. SiS^y^TiBg: J I S-P-8 1 1 9izm£Z 
ft**ft?» 2 0»«±fl«3lfi3?iStLTttffSLl^ 
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5. StEffl* : J I S-B-0 6 0 1 (EJBS*ti*affi 

»»fi*2. 5mmaft'J, 1 Op 

mJKTP»*Ct#ff*Ll\ 

6. 73RBJ£: J I S-P-8 1 3 8lE«£*ftfc»a 

Lfc tt *, 8 0 %J-X±. #£85-98 %ffff* 

U\ 

7. at : J I S-Z-8 7 2 9-WK£*tl*L*. a 
* N b*A\ L*=80~9 5. a*=-3~+5s b*= 
-6~+2W6C£tfff*U\ 

8. iiEiftjRJt : J I S-Z-874 1 (cSCSttfi 6 

0 jgftilftftSft 10-95 C £ ffffC L 
l\ 

9. ?HWfi :K«M**©*a&SlR]S©*7-* 
50~300cm2/1O0 T-25£S&tt# 

ff * L0\> 

1 0. *tt<oa** : *ttfc»LT» ii^2~1 0 OK 

»$L<«2~6K*% 

[0101] ±»©E««H*Ft«:ttx sw-irv^, an 

[0 10 2] IBSBiftFflDSBi^ffifc^^TIttW 

SIS?* *&#3ti: LTtt, fl*tf v a 

fVlt&a. SS^ttJKBWSIttB. 761.419* Hftg 
2, 761. 79H*4J«(CE«0* */<-«ffl«77'f K 

[0103] ni$Bjira«ft?iS4>&$*ft®ttK£ 

-1 OOmPa • sO«Htfff*L<, *Sfc»f:L< 
\f\ 0~50mPa • s COffiHT^*, £/c> 7J-xV 
»fc&3*JBl/'3Ji3fcl4s 5~1 2 0 0mPa-s(0 
L<* *Sfc#SL<l*2 5~5 0 0mPa 

[0 1 04] *fe mftmwi 5lCl=fi»««i«iLT 
tt, 10 0mPa-siX±tf!?SL<> 100-30, 
OOOmPa • s#J:yff*L<, *Sfc»*L<tt 
3, 000-3 0, OOOmPa • sT'SlU »t>#£ 
LlVBtelO, 0 0 0-3 0, OOOmPa • sT3d 

[0 10 5] i*fcJ:tm«*ii:LTIi< aft** 3 
0°CJX±tdinSLT. l95HWi**ffofcfe JfJfiEL 
fcMflg©Slf * 1 - 1 5 °C |c— a ^ip U 1 0 °CJX±T 



u\, mam aft^atne 

ejft&fF£ LTv 3BRSS 5 - 5 0 °C, MBS& 1 0 - 

[0 10 6] 3:7c. IB««EftO«BtXSH:fi^Ts -TV 
^BkJBMHBfiEftKv *M^WV#©®<bfJ*«*S?3 

lt, tticwjHiiaL^ jytmunemk 

[0 10 7] Sfc. *(OHJfi3ia-t7 3 5°CJ.X±. 7 01 
WT©*ftT?2 4l«ia«(±» 6 0BJ.XTSS-Ti.lS* 

*r*c.tiwsu\. couautftiis 3 5°ax±, 

7 0 'CJXTO^fFT* 2 4 HSHW±. 6 0S «T«S? 5 

3 6 c Cc*3B~4aHU 4 0°CT2B~2® 
HU 35*^145 5^CT1~7HB?»*. dW^jiQS* 

*o 

[0 10 8] W±©J:?(c«|fi8*tlfclMa(M*FlcBI 

y^mm m?L& 4y9tmm*itv\ oks%j-x 

[0 10 9] <f>^lEJ1^6n*«aWttLTtt«8'f 

[0 110] LTtt, WlclBSfSfe©? 

-;k><$>, hy7x~;l/^^X WJKX 7> 
h7+7X "C'JUX +/7>PV, -TV 

^-T~Jy^ >J**V*Jy. 7*n~/7- 
y. ^htrppep-/0«W*U\ 
[oiii] Sfc, ff£L<ffli^v:i:0-^3lltti*] 

ttU*KJB©W£LTtt, C. I. bf^> 

hU->K2, C. I. t^>H/yK3, C. I. fcf 
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7>VhUyK5, C. I. tfT^VhU-y K6, C, 
I. tf^>KU'>K7, C. I. k°?>>hU'J> K1 
5, C. I. t^VhUy K1 6. C. I. t°^y> 
h K4 8 : 1 , C. I . fc!^> h Uy K5 3 : 
1, C. I. tf^VhU-y K5 7 : 1, C. I. 
*VHUyK12 2, C. I. WVH/*K12 

3, C. I. K^VhUyK13 9, C. I. 
VH/*K144, C. I. fc^VhU-y K1 4 9, 
C. I. tf^VVhU-y K1 6 6, c. l. bTT^vh 

C. I. tr^V^Uv K1 7 8, C. 
I . tf^P< > h U K 2 2 2 StfSttfSfta. 
[0 112] ^VSJSfctt-fxp-fflfltfWteLT 
its C. I. K^Vh*l/VS?3 1, C. 

i. t°?><>h*uy>>4 3, c. i. tf^vh-ri 
□-12, c. i. tr^vh-rxp-i 3, c. i. 
W»Kip-i 4, c. I. fc^Vhfin- 

1 5, C. I. t?7»H'IP-17, C. I. 
^vh'Txn-QS, C. I. fcf^Vh-fxp-9 

4, C. I. tf^Vf-TXP-1 3 8fiW5tl 

[0 113] <?'J-V£fdi->7>ffl©8i»£L-ni, 

c. i. tf^>H7Vi/-i5, c. i. tf? 

^Vh7/H15:2, C. I. ^^Vh7/U-1 
5 : 3, C. I. h7;k-i 6, c. I. tf?' 

*>h7;U-6 0, C. I. fcf?*Vh?'J-V73ftf 

[0114] iinero^ici*, #gKisi;Tim#fj< 

;nax;Wffl«tt, 7iW)Wil/*>lt, 7wU*pm 
t75H/V7il/*>WS, 7/k*;l/'J>SgiM, 

->xf 'J **->7p fcf l^v^'J □ -;k u -fe 'J 
>xxx;k y/Hf$vi7r/i/, <PJ:**-7if u> 

7'j;ui?, T^WMWBWk 7b-f>i 
s§jSft; N ^2p>IS, f *a>KBSW*, 7^M», 7 

^/UI?l5§»ttfr 6 Stf ftfc 2 «W±©i|i»«PS ft* 7 

[0 115] LTtt* 
=;k +f>F5;k 7h5-<$-, p-;k=;k 7-7't 1 

i-jy—s n°-/l/5;k SiC-7xvh5/k ^>h-> 
[0 116] WKV^+OWHHWiMffltts -r 



tLftJK, EI«IBT»«lRrffltt«ffi*»lBL, JSMfb 
[0 117] «»-rv^tLTff*LL^«?**** 

■r v 7fflj5£*i, **tt«tt8tt«ffE-r * c t # » s 

7>i/p-/b£i (flai*. /*/-;k x*/- 
;k 7py\V-;k f v7P/\V-;k 7*/-;k -r 
V7*/-;k 4**>^'J-7^/-;k *~ 
7^/-;k <^>*/-/k '\*UV-/k ->7P^+ 

x*uv*u=i-/k -7x^u>^'ja- 

;k HJlf UV^'JP-Zk tf'Jxf UV^'JP- 
;k 7P^U>^UP-;k -77Pfcru>7 ,| JP-/k 
<)fU7Peb>7 , UP-;k 7f UV?''JP-yk ^* 

+»->-7*-;k ^y^yvt-iw W-bVy, 

x-^WB (GJjLfcf, if uv^up-^/^h 
-f;k if U>7';P-;kE/if JH-f;k if 
uy<?';p-/kE/7fjH-f;k -7x^u>^up 
-^u^y^^ux-x/k -^x^uv^'Jp-yu^y^ 
^;ux-x;k -7x^uv^';p-;u : e/75 1 ;Ux— r 

;k 7P£UV7''JP-/kE/*3 1 /kx-^k 7Ptf 
U V ^ 'J p -/U^E / 7f;kx- x/k x U' V 9 V P - 
;U : eyp<5 1 /Ux-7 1 ;b7-b7 1 -h, hvx^uy^'jp 
-yl/^E/^f ;Ux-x;k h'Jx^uv^UP-yl/^/ 
x^;bx-xyk h'Jx5 1 U>y'jp-;l/ : E/75 1 ;Ux 
— xJk x^lx>^UP-;U ; E/7xx;bx-7 ; ;k 7 
PtrU>-^'JP-;U : E/7ix;Ux-x;b© , 7 = > 
Si («!l7Ltf, x^/-;b75>, -7x£/-;kF = >, 
hUx^/-;U75V, N-^^/k7x^/-;U75 

N-x^;k7x^/-;l/75>, ^kfr'Jv, N- 
x^U^k^'JX if UV-775X -7xf UV-77 
= >, l-Uxf-UVfh^SV, xh5xfUV^>-j! 
= V, iK'Jlf U><5>, ^>^^f/b-7xf kvh 
U7 = >, x(-7^f;U7Ptfb>v ; 7 = V^) , 7 = 
KS *;l/A75K, N, N— 7>f;ktwb/* 

7 7 =K N, N-i 9*?lV7'khT£ KW , 
(«"Jx«', 2-fcfP'JKV, N-^fJl/-2-t:PUK 
V, -77P^*->;UtfPU KX 2-***';^ K>, 
1. 3— 7^f;U-2-'T5^U-7/>*) , Z;k* 

*ym (mxit. 5?y^i/x;i/**->KW , 7;u* 
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ym mxUs x;u*7>w , sat* tmsk^h; 

ffi7)l^-)\>£f>ffi7)\;Zi-)[,JL-Tb*ttft?Z>Z.t 

[0118] *3tt*aaHK& *at.L<ttaH»*«f 
blt*>si\ *»tt*i«^©*v**©^»£L 
ti*» «a?5~6oji*%-p*y» ffsum o~ 

3 5M%T*«. 

[0119] -fv*«a*it, tttii^ 
tt, 7'J v h"\y h 'J y >>jl£tt, 

Bflk^tts *©«©i«4ii&is±©sttw&i; 
t, ^©sa^jra, waif* KAmay* mm^ 
mmi )®&mmi asmnm. awn. wesi* 

IU, g^lMSJ, WbR6ih»J, ilfePfiiLSiJ, RfifcCL^ 
«\ tfyx^uv, #U7^U;Hix^7 1 ;bfll. flu* 

**y;«XXTjl/«, #U7^'J;U75KH» #'JI 

fbx tfyxnt^x *u*fttr=;k #u*fttr 

"UtX *fcttEhS©ftB£ffc BSail& ^rcli 
* 5 S Vttlt«©ffll7 7'^ X&iBi?, N°57<- 

>©*aisiiBaHtsij, i#Bi«5 7-74193^ 

IH5 7-87 9 8 8^SU ; l?162-2 6 1 4 7 64K1E 
«©S6««i»ilWJ, WWW 57-741924, 1^57 
-87989§, MI60-7278 54, H6 1-14 
659 1f, «H¥1-9 5 09 1*atfW3-1 3 3 
7 6WcEK*ftT^*ii&l«ihW, »BBB5 9-4 
29934s 1359-526894, |H]62-2800 
6 94, H6 1 - 2 4 2 8 7 1 4fi*lWtlB¥4 - 2 1 
9 2 6 6 WEnSBSftTloSltflfiJieak 'J V 

s?* y 7ah© p Hmmmzmf* cttf?2%, 

[0 12 0] f v*»S*W\ *©fflSliS©«iSi: LT 

4 0mPa • sWT#ff*L<, 2~2 0mPa • sT* 

W&ommtitLT* 2 0mN/mJ-X±AWfL<> 
3 0~4 5mN/m?S*E£#J:yffS U\ 
[0121] 5Wc, raWflMtFlc^'T Kl 1 fr6 
^««HL«OKfh (MR) WBlWiUHC 

HH-WBdt*tl««k3K*J»-r*^ £©H£, £ftt 
LT©7 U v h JlJgfcffiT* ftl^ C i tfiEWT* »J , 

* 7-fv\7 k©/ ximmmf'f y t m&v*m 
f^pi w^nnn) ©*owcHL*i«i~«4ffiifc-3 

[0122] msit/XMntfLJz.zf'fytmttnmrsm 
PBH»o*i«*w-ria?*y» as (a) 1*7^^ 

y K1 1 ©S/X/I/5U 6 a ~6 d ©E«*«5S«(c^f 



¥lSHT»*y» H8 (b) (4B«Kft±©-fV^«Wffi 
S£08 (a) ©*/X;l/9J©*/X;l/<ffllfc*tJ&LT 

aa«jcaw¥iiwp**. 

[0 12 3] 08 (a) fcijVrJ:-5te* H2 05'fV'N 
y K 1 1 0)&/Xim 6 a ~ 6 d li, £ ©117— Wc- 
MLmW5„ /X/l/5"J6a, 6 b ©*§©&/ 

xvi/AV x;u©aiif ssirheib uttBic* y , / xnm 

6c, 6d©BJ©il§©&/XM>jt>VXjl/9!]6as 6 b© 

/x/ut/xjutoMorairffiWES*. bps, /x/u 
tzomosxibtcomosxibmmzxttzt. j 

XJl/5'J6a, 6 b ©*§©&/ XyU<t, /X;l/$iJ6c, 6 
d©BiJ©i|fl©£/X;U£Wu /X;l/t*omt©yX;Ui: 
©Pllct? 1 o© Ky htfff$j5££ft3 J:5fc/X/I/|HH 

[0 12 4] &/X;l/$iJ6a~6d©figHLtt, M8 
( b ) (DTXLCmTtmmi* F ±lcjgiS* ft* K y h M 
Hn«fcytl£<, /X;U5iJ6at6b. /X;U5'J6c<>: 
6 d ^ft^ftKy HBHn©«ttfitt*u ^©F^ 
KfllAtf 5 03I4>K'? Hc«fc*5'TVfl%«*ft*J:3 
KJlftT^S. /X;U9"J 6 a £ 6 c , / XjU5"J 6 b t 6 
d«httv tftfhK7HlnO«||lh, ^-OF^tc 

tcSiftTl^o H8 (a) . (b) Ttt, 0©i^ 
*H0*«WUTSLT^* (WT©H9~H1 1 tlBJ 

[0 12 5] 5-<y / \y K1 1©yX;b5!]6a~6d© 

# / x/u^s -f *ww L^tciaaaiw* f 8 

(b) ©-F*KJIKa|-r«Ci:*l|y£Lafl«6BMMBS 
Str3o BI8 (b) ©«fc3l^ /X;U?U6a~6d©S 

/ xiursismm f ±©-r >*«w# u /xv^j e 

a"P»KvhO 2l£P, J-XT^Uo ) «6dU 

#T|p)Uo ) /X/WW6c-WSKy h» 1 

*LEP, J-XTI11U ) /X/U5"J6dT*#Ky hx (pg 
HjSiB» J-XTfilUo ) **ftfftJBfiB-r*. C©« 
/XVU5"J6a. 6 bT-7-<>6 0 a, 6 0b^^ft 

WiJBSW*— / XiW\ 6 c 6 die Kv h 
SKyhxli, *ftWfflKJBflt*ft^: Ky hO, K 

y hOKJ:«7-fV©*Ky HKHEJBfiRStu 5<>6 

0 c, 6 0 d **tlWl»BW*. 
[0 12 6] BB«i»F*1 V#aJtfcBIIi 
(Ky hF^Pln©2fg) /c^H©T^«^LTA^6, 

/X)W\e a~6 d©#/X;UT=&Ky htCcfe^^'TV 

***i«U6W*©T» H8 (b) ©.fcdlc, #Ky 

ffM^ft^o 

[0 12 7] IP'S, H8 (b) T'tt, KyFO©7-fV 
6 0 a li, 5-TV6 1 a(DB&mc 1 7f V#£ttTJfc 
fi£*ft, ^7t, Ky hO©7'T>6 2 a fcSLTttBSIM 
WE2 5 5^ V»©»riE»KJBliE*ft*. Ky h®leJ; 
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^■<y60b\,t, Ky hOcD^fve 2 aCDBScD^I' 
Vcfc LT7-O6 0 a <h|ipf K?fJJ$*ft3<D"£\ 

6 2a^525 yttBf&mcBfltt*iZc mmiz. 

*©««>5 * > £ OHWK V * BBBBBB 
(4, 2 5 7YV$MH&JW-SI5BT*S*©?» Y>?S 
0. 4msfc$lcH*t (=BttB&K2. 5kHz) L 
T*k 1 0msi^„ 
[0 12 8] JX±©«fc?tt:LT, 08 (b) ©<fcd£fE 
B&tt F ±fcSBJl6fr 5 ft 3*t£fc<D 5 f V 6 0 e «flgf£ 
T*Cfc?B«»&8?"*E£tf?*3!tk 
•fV^BttCISBBBSBjltfO. 4ms©i^|ei0 

TOBJRtcW L 1 0 m s JSU©BBBB"CTBJ«;* , ti* £ 
E©«fc3fcLT, «lfB3BBB*ft< 

WSBBBtfttSflK *"* C t 

[0129] *t= % H9(E«feyyx;u«BEatf-i'>^i!i 
M«>nniiiinnpc!>S2fl*Mnr«. 09cDSg2#j 

14, BI8<0JBl«!* , J 1 £i5-f>Ay K1 1©B11lBift& 
*ffiM"P#5t)(7)T»So 09 (a) tt^WyKl 

1 ©&/ X;U5!I 6 a ~ 6 d ©KB^Ht^ttlcaVf TBB 

?-2oy, H9 (b) mmm#-±<»'ry5mmiLW*m 

9 (a) <0*yX^5>J<3!)#yX;Waa(caji5LT«iCM 

[0 13 0] 09 (a) fca*f«J:5fc» K1 
1©yX/l/5iJ6a~6dlCfc^T, /X/WD (0*, 1 
©ftftf**?, WTIHUo ) £SXlU2) (0*, 2©A 
ttTBU) tfSSKMA/efey, /X;KD£ 
*©m©/X;U©£©Bli#08 (a) cd¥# (x/ 
2) T*y, /X;u»Jt3B«2fgica-3Ti'»*. S/X/u 

5ll6a~6d<DBBLttH8 (a) <t|B0UT-£3o 09 
(b) fcjjvr«J:5lcs yX/U5>J6a©yX;W)?Kyh 
OlcJ:*7'fV6 0a*JBaf**, *©atfflfc 1 
Z/WXZl&l&iEtVltUve 1 att/X;l/9"J6a©/X 

2 a (4 7 -f > 6 0 a <D 2 5 5 -f yftOMf&m IE / X/U5U 
6 aO/X;KDKJ:yjBja*nTfiy, Fy hOlcdc^ 
7<>6 0btf7^V6 2a ©«£/ X/WW 6 b (0/ X 
;W»-CTBB8*tl«. 706 0c, 6 0dTtt, 
/ X/U5U 6c, 6 d ©/ X/IXDfc J: «ft K y h •, # K 
y h x 6V X; WU 6 0 c , 6 0 d ©/ Xj1/©?**U«b9 

Fy ha Ky hOI=J:*5-r>©#Ky 

[0 13 1] tt±©J:5£LT» /X;I/$>J6 a~6 dtc 
<fc y /X;W)i®*3ffiK«ffl LT Ky h*»BU 0 
8 (b) £E*fcO*i«»©li|HISH*0. 4ms 

(*y X;u i m&tz y o . 8ms ©-r w»bbb 

B) £LTIH£JTM£S?<h, 7-f>^7 F1 10» 

s-JsastfHstit^T^aKa*. 09©*ft$K<fc*i 

tt\ 08©Jt££|WHfK, -<;/*«*i©lltBBB*1 0 



msWTOffilTltfO. 4msiLTWm> 
>©*S*tt*yd5atTOiB*(i:»L1 0msJ-X±© 
BBBBTHMMrtiS <fc 5 KIHBT** *. 

[0132] wz. 01 oicfcy/x/wua&iH'v* 

««©^BIBBi*JW©«3flU*KWr*. 01 0©!g3 
«, 08©Sg 1 «tik«LTlB»a«*F lc»J«*tl* 

mr (Kyh) tf^^ymimmzvi-po)^ (m 
¥bxs£) mt?*iz&5izLtt<D-?%z. 01 0 

(a) [4, ^-TWyKI 1 ©&/XVU5U6 a~6 d© 
mt&m&3lZmTW-Wm-&b t J* 010 (b) l4IBiS 

tti*j:©<i'v*«M&«*Bi 0 (a) ©s/x/wy© 

*/X;l/<Mfc»fcLT«^fcaOTlEH?**. 
[0 1 3 3] 01 0 (a) KaVf Jcdte, 5fV\y K 
1 1cO/X/U5U6a~6dTli, /X;l/i*©«©/X 

;i/t©yx;nm«tfH8 (a) tmu. (x) t-s^a^ 

/ X;b5iJ 6 b ~ 6 d C7)£/ X;U4, / X;b5U 6 a ©&/ 
XjU«:»LT/X;UBBX©4#© 1 ■3o«|c**iTl/» 
IPS, / X;USI 6 a ©&/ X/U £: / X; U5U 6 b ©& 
/ X;U £ ©BPRtt x / 4 ftiT fey, BBIc / X;U5<J 6 
b£/X;l/9>J6 ciT't.X/4-rftTfey, /X/WJ6 
c i/X;U5>J6 d <h-et>x/4-f*iT^*o 
[0 1 34] 01 0 (a) ©T'TV'Ny h*1 1 tc«ty, 
0 8 cos 1 <t l^«(c: LTKBSitt F lc F y h SJBffi 
U 01 0 (b) (DJ;7tC, «fcttte1IIJM>5<fV6 0 

a\ 5-<><D§is*«y^95'rvcDSia*ic«LT 

B*fcTy*p (=X/2) CD¥»©p/2 (=X/4) 
/cWtl^„ C©B«*H1 2lCSf 1BB 
lcffi^-r^„ ) *\ *7«OBlcfe^*B*i:B«©B 
* t ©RSSgm d B**rS * ftt^WBSBB 
d' iibA; T ^#< v <v<7CDS^PI*W«©T\ 
BtRSrSSft^li^tJt^T-fV^a^^ftLTBfH 
A^* LttttttflHSTf * C t fl«B* liM6^[Rl±-r 

$/c, 01 o©«u«K«fcnar % H8©«$^i^« 

IC, ■< V^B»©QBBfl« 10ms J.XT©ffJ^.«0 . 
4ms(C»LT i £„ #5^ V©*B*tt»y ^5±T 
©il«leW L1 Oms W±©^BBB"CTBJffi*ft* «fc -5 

[0135] 01 1 K*y/x;HijaKfttf-fv^ 

W»©^BBB»JW©«4fii*BWr*. 01 1©S4 
fltt, 01 0tB*K*BJIftf5-fV*lcB«ty^p 
©¥#/cW*i£ J: 5 ic L fro0 9 <k BflHc? -T V\ y 
K 1 1 (DlUttftiRf S*©T'S5„ 0 1 1 
(a) 14, 1©#/X;U5"J6a~6d© 
EB*«SC«lc^-r¥HHT*y, 011 (b) (4fB§t 
Bi*±©-f >^«WttB*B1 1 (a) CD&/X/1/5UCD 
ft/X^WftBK»flSLT«a«l£air¥BBT*«. 
[0 1 3 6] 01 1 (a) [tm&olZs 09 (a) <!: 
IHHitc, 5f>^y F 1 1 ©/X;U5"J6 a~6 d Kfcl^ 
T, /X;U©«!:/X;b©6^SleMA,Tfey, /X;MD 



(15) 



#112 0 0 3-1 9 1 460 



fc*©«©/X;b©£©MPB#H8 (a) ©¥# (X/ 

2) wj % ,/x;i/«fi*2fgica-3T^«. #/X;u 

$U6a~6d©HBLttH8 (a) £Bli:?S*. 
[0 13 7] ^WyKI 1 ©yX;U5U6 a© 

©¥#©X/4feWtlTl^o IWUfK, SXlW\6c 

o>/X)\>t;X)w\6 6<Dsx>\st\t. sxiwmx/ 

2©¥#©X/4£WY*lTl'>*. SXime a ^ 6 d 
©*/ X;H4H UffiHtc** «t 5 icMA^TL^o 
[0 1 3 8] Hi 1 (a) ©^fwy K1 1 te«fcy, 
H 9 ©« 2 flS £ L TIB&tttt F K y V SJBfiET 

5<t, mi 1 (b) ©«fc3ic % mi o (b) tmmm. 

m<D7<(>6 0f*Bl&T?ZZ. ffioT, 111 2©<fc5 
<, *>*©**VHtf£tf*©T\ IB««f«:F±(0PR 

X;b$iJ 6 a ~ 6 d fcfcl^T/ X;UD t©*aSlcflWB L 
TKv h*JBfiM"*©7* 7-f>Mh*1 1©BlbJiift 

n# h 1 o tit^T*#ica*. h 1 1 ©*wmc *ti 

tt\ H8©H£<t|5Uil;:. ^>*WH©B3HBPI£1 0 
msUTCflUltfO. 4mslC$iJffilLT i £>. &5Y>© 
«gtt«y£5£T©Hil5fc»L1 0msJ-X±©W 
BPrWEJiMFna cfc 5 KIM?**. 
[0 13 9] &fc> 010, HI 1 T'«\ K 
1 1©#/X/l/9J6a~6d©#/X;HitS : &5'r>S 
lcf'5 LTT*tt©EWELTU>*#, £/XjU©<r> 
*©*«aS*S*T*V*»a«5»tfH1 0 (b) % 
111 (b) ©«fc5lc ; Fftttfcfc*<J;3lc/X/U*«J8 

[0 14 0] H 1 ©-f V$5?iy hXy >£7f3 

t\ m 1 ©p-;w*9*»6«as*n*iawfii!*F iztm 

gp 1 0?7-r>^7 K1 1* x 6-r>f £W*fL£ISW>Ii 
JRfcfl&SLTBHSBSfcfr?. E©£:^ ±i£©<i:dlc 
LTK«l*tt F ±jcjgfiB* n**HiRtt* l Jp3fT© 
BXKtt L'P% <H10ms ©B$IBHWWejStF*i« 

©t\ y -7 sfl«iB««fttEi!ftiR s » y £ 

31I©<V?-Mf»t5. E©fctt, ttttttjKlS± 

mfuwmtz c t # a < s w-±**a«a?r y 
v h L^©iiai:fca««fe5a^n^w:ti:ai\ 

[0 14 1] ±JE©.fc?l:>r;/*'\y Kl 1©# 

/ x; u # e -r y<7 *mm zmMy? <Dmm&& e 

m/sJ-X±. 1 Om/sWTeSSEttfBSUA, # 
6^jR»5S)gtts H6©MW20TH3. H47S^ 

Lfc J: a xjushust * tf x v*y icaum** 

IE&tffl©SfE»)ttEV 1 &tf V 2©?P (V 1 + I V 2 



[o 1 42] ^jyw ki 1 ©s/x^tfewwr* 
©-r v * ©£»&£# 6 m/ s JKTWi -r > ? omttit? 
6«»*?©«fm#* < a y . jsaascsibfl 5 **^ 

«E**ftSI!l**.fcSU aB8ttttFl3BJ&?h£B 

&©iy >wi§«n»ft < soft y «^ft*^/c y r * 

Om/sJ-XxKfc*,!:. IMBIttFcajiifcfc^TBR 
-f V "7 tfflHflft* E <!: T\ IBflBtttftE F ;5*iT L $ 

<, ■KflH£T-r*©T. •fv^©aa3aa*6m/s 

J-X±, 1 0 m/ s J-XTKftJSf 3 C t fC«fc y Kilft©7 

[0 14 3] IBftttttFtt* tB3SP-7»1 5 

a. 1 5blE±y*SiJ&lR]Sfc7*i-ABl 8«rtL 
T*&£ tu *7h»4 0 «fiiT«C^« 
tc*-yh*nT^5, #5MP-55«t1 6a(«:«tyS«l5 
5 O^tUHhrfts ^SBP5 0©JPiiP-5 5 1 £EM 

u-z>5it<m\m\-$%» ^lt, $y»2o©$y 

WcfcU, »p-7 5 1 M9rK9flElcttlM«ti»-3E 
fP-7 5 2lE £ fc5SPE736 ,; !BiSjiftFra-r^P^E 

B«W*FW:Jini»P-5 5 1 iE8P-7 5 2<h©F^lc 
JKJlE*ti5x>y ^g|5 5 9 tcfcl^T±JS©J: ■5£p/t£©;S 
«aiWH£©E*Tlin!» • DDE? tis $ftx y Xg[5 5 9 

[0 14 4] J-X±©ct7ltLT^Sg|5 5 0TE«HM*:F 

*ip«iLjWE-r*ct(c«fcy, n7©i3^«f*F©Ea 

H©SJ16 StflcSStiS^T'y^Xlt^jfflBILJFJi 

fb**TiSBifb**» mmy?*-<y / 7Vk®.m6 2\,z 
mL-tEitz z. t k a y ib^«» f \-jmmimiE 
*\ e©£S©ks«k*f ©spaas* iPE*aiHio«i 

HOE^IBI©rt©'>a< t«b 1 r3*EW«*F(cJBBE*h 
^■•©^•ttffl^e o%~9 5%©®BlrtltSSci;d 

[0 14 5] ip-B, IBWi*F©iPj!ft!BfiT*T = Tg 
±AT = 5 0~1 5 0°C±1 O-CtSSJcd^JWU 
Sn»P-v5 1 tc<i;^fB^i«ftFlc*t-ri,DPE73^9. 
8X104-4. 9X 1 Q$P attt&oK'ftmt* 
£ tT-W&CDW&'&.Wz 6 0 %~9 5 %l*l(C$iJffl1-r^ Z. 

y ^ Xtt?S»B LSJl 6 3 LaHlfc L/ciiPl 

mtt^si^ t r * c t-psft a icwuw tm&pxib 

*#-f>^MMi6 2iaK»ja*tiaHBh'y*Jii:a: 
y, c©««'r>^ji«ifcRnitt«BBJifl 5 «3ttt.K 

[0 14 6] 46, HHM#6 0%JKTU:ft*^ ¥ 
ma#©o^!b^'>Lli^ 0 D n ffi!bM6TL, 9 5%J-X±te 
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TLTL$l^lMDT\ 6 0%~9 5%<DKBPHf»^ 

[0 14 7] m 1 <D£«955 0<DSiJ£>*gfi£GI£El 

1 3S#BBLTBWJf*. HI 3ttx>KUX^;bh* 

[0 14 8] H11 3©^*gPti, BWIftF*I>Kl/ 

nc * y ttss L&tfeiiPE Linfftr s * -5 
u m^-r<t3ic, iipjbip— 54i ot. vsmtfcF 

£}]PfiP-5 4 1 0 tflDKT*»tjfc»©linEP— 54 4 
0 T^fcE«**ifcflfflbP-54 2 0 1, fiPt&P 

-54 1 ottneBP-54 2ot©iiBicttw-a*nfc*i 

mVtOlam^lV h 4 3 0 «!:. EM&ftF «lflMf*J[' h 4 

3 0fc»L#J£T*fctt<DflE#«4 7 0 HP«K<;b 

h 4 3 ooaiiiiijs*tta-rsfe4603as-fev9-4 8 o 

DP»P-54 1 0SU : linEP-5 4 4 0<7)±-3!tiJT 

[0 14 9] SP&P-54 1 Oli*Stt<DP-5fr6S 

98M»4 5 0«nKU »«M*4 5 0(cj:yinttP-5 

4 1 o wccftfciM**i*inl&''</l>M 
3 o * tiMKir * c t (= «fe y » u h 4 3 o ic * y 

aia?=&»iii***. Jnfgip-5 4 1 ob, aiMMs 

0fr6»*6ti*«Wc«l:y«i*«fc<IBaBi#F*liPJftT 

* 5 «fc 5 k j»©i*flD*^*«K cfc y mmttiz zttf 
s?SL<, *«p-53^5*iar«otfff*Li\ 

[0 15 0] SJg-feV74 8 0fcfc, KP-7 4 1 01c 
ifi&LTIBMStl, »^;U h 4 3 0<D8IIi9£«£fl] 
U C(Ott«!BfiKa-5l>Tia6fl!)«iJ»»2 OTttltoP 
-54 1 OQAffiQftJIMM 5 OQftg&ra&fflPU SB 
iK^b h 4 3 OOSESJg^Rff^oajSSHlc^TS 

&o\mm%o tits. %mw4 5 0temmn-3 4 1 

[0 15 1] »^/Uh430(i> M&P-54 1 Qt 
fl»P-54 2 0ifc«***lTfiy, «*MM5 0fc 

«fc ym£©a«6H£?Jfctf etifcfc, BWH&ssftfc 

IBfflflM*F*ffE-r*z:tTv KS»ttF<D»I«WcS 
Sti* jftRmttttlBK?fl 5 »»*ti* tt t fc, IBflMX 
ttF0aSffi*6«^;l/ h 4 3 OCasWiS* 

[0 15 2] S^L tm*i\> b 4 3 0©^® QEWK 
IMS W\ «*1I»;!fjIM*SI*E ttfWStu R* 
mat, Ra = 0. 5|umJXTN fro, 0. 0 1 pmJ-X 
± (ffSKtt, Ra=0. IpmJXT) 



7 - t -y h 0B5±ic«ftfcab»*3vr c t /fa 6 nx u»* 

<7)T\ HI 37*it E 
[0 15 3] jpSi^;b h 4 3 0 (i, ttfrttteSM^U h 

C5*U Ea^FtO^lttatfflffllLfelBOSiSfi 
* **** LTs ttTOttlHW* U\ 

• "<y>r;U^Uh+5/y=J>dfA+P F A 

• - >y fr/U^/U h + 5> 'J P > 

• =y*-jb"<Jl/h + 7yJR:i-h 
•Z-?W/l/h+->'j3V P"A + jMsa-> y 3 V 

• XrVUXi^l/ h +5/ 'J P >3A+ P F A 
•XxVUXffl^/Uh + PFA 

• xfv uxsa^/u h + -> y P >3'A 

• xtv utj^u h +-> y p y +»aa-> y p v 

• xr> uzw^u h +w\m-/ y p v 

•tfyfS p^Uh+S'yP>P"A+PFA 
•#'J-fS K^;Uh + PFA 

• tKU'TS F^;uh+->ypvpA 

•<Ky-f5 K^;Uh + 77^P-h 

• # y -f s k^u h + -> y p > pa +?iS'fbM-> y p > 

• # y •< s K^;b h +®-(b^-> y p > 

[0 15 4] JPEP-5 4 4 0B. XxVUX^HcD^ 

UX«*0!)ftJlP-5-pllWJ*tiTfey» (H 
^«BS) (CcfcyiPSiP-5 4 1 0ffiHc«lcflE*ftTl/» 
5= ftOSftn— 5 4 1 0aiHnEP-5 4 4 0O±3ilflHc 

mi<b*\tdm*yv4 9 otfemmFODiBScwa 
r* <tx m 6 asm 2 0 t-buibw^is^pep-^ 

4 4 0©)]DiiP-5 4 1 OlCJtrSffE^^Sift*^^ 

^fcsyw^toti^o cntccty, iB^ftFwss® 

SSBTJD^U h 4 3 OStWflEP-5 4 4 OOSffitf 

[0 15 5] ffE#S4 7 Oli, IB««#FOHOTiB 
tf»TS«tt8M*4 7 1 SttSPW4 7 1 £E8«{* 
F^J)P^;l/ h 4 3 Qf^mt^ltWM^SLA 7 
2^=&Wr^ 0 ««SPtt4 7 1 £HKJ:y»S**l 
5^<!:^MSL<. *oaaai*H:, iPSi^;Uh<tMI^ 
lC/J^^i:6^3<*ti> Ra = 0. 5 ju 

mJ-XT, IOO. 0 1 jumJM± (if$L<l*s Ra = 
0 . 1 p mJ-XT) Tr&ZZt ffWStZtlZo 4 
7 21*. Hte«Elc«fcy«jS**U fflBBrttJ:<, * 
©aBSKSEWFlcSsfrSffE* (1JPE7D) *H»-r*«fe5 
(c^fiET-^ So COlHlE*©«aiOfc46fcH 5 <tP«tc 

[0 15 6] $fc, SPfiP-5 4 1 OtfifijP-5 4 2 

0 tmWV&nTmWOI/ h 4 3 oomiicwuniMti 
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45 1 t*<Drctb<D&m*>V4 5 2t*:KmtZZ.t 

t\ rnzmm*. < tsmm f tdtrr «nMU*tnrr 
[oi5 7] hi 3icj5^Tv jyoK^mmnim 

SftfcBSttf* F ;b\ S SIBS* ftT < * 

54 4 0(Dl]PiiP- ; 7 4 1 OtEJtrsi?E7j£3§i6Tfr 
6. EfflKftFj^MIB^U h 4 3 0 4 0 

tOHfcJIAU M^ASlcfclliLTl^linlBWI/h 
4 3 0 tmmtt* 7 1 £©F,g£«£**l3o £©«tf£ 

a* sa«asH4 7 1 «^lt*»¥«4 7 o©«fe4 
7 2#simEfc*gw-*. z©ini!«satfiiiiE7j©5 

^ ©'>& < t^-TJ^EI 6 ©$ij« 2 0 H 5 tWkK 

tsmm* f i3&£*ft3M©¥«tttttf 6 0 %~ 9 5 

%(Dm®ftlzKZ£olzMWTZ, nits mi 3©xv 

Kux^n-^iciis 0 5 ©iaea-7a«fc titans 
BaiwuiE^iia* <fc y « < a«?* * <ot\ e ©ak s 

l,vriff*U\ 
[0 1 5 8] 

[0159] ciBfl»K*©fEH> -rv^-vi-y nmm 



*ttt LT©iB»»Kt:©tmF 1 , F 2 *3fc©#JH?fHKI 

[0160] CMINfk74mS©mD 

[0161] (V 'J tiimm 1 ©DSD 1 *»?©¥£ 

vmtm 0 . ou(j m©Mffi^-v ij * ( h *? -v^t± 

Si:QS-2 0) 1 25 kg?, HfflSSWIftttiC^ 
tllBOS>i* hXh'J-A-f V#**-5*-9— TD 
SfcfliVT* «7'pH5:2. 5K«Lft620LO 
«*+Kaa-CTft3ISffltLm 6 9 4 L 

[0162] (V 'J »4H»jS 2 ©■») J-XT© (ft 1 ) 
lC5W*^*>tt*y7- (P-D 1. 14kg, x 
$/-)l,2. 2L, n-7P/\V-;U. 5L?^tr7j< 
(pH = 2. 3) 1 8 Lit, ±iBliiaL/j:-Vy*» 

«tai©6 9. 4L*»»Lafl t 5aanu * 

7ffi2 6 0 g t«B2 3 0 g££fc#»*7. 0 

^jqu Hans n 3 8 1 ra-v/T'awaartW) * 

1 gJKHlLfc. E©S«Wk HfPI*tt3^aBO* 
flE**-?** *f--p»ttU 9 7 LW±± 

[0 163] 

Hbi] 



p-1 



OTOCH-, 



COOC 2 H 4 N-CH 3 

cr CHa 

Mn=1.3J5 



[0 16 6] JKTfcE*©«lcLT**«*H«Lfc 
& »K*fcitiflE©7-r;l/* (S5¥a«tt3aa«TC 

p i oss^tcp 3 o) tjacT-aaLfc. 

[0167] (T«»6« 1 ©BH) 4 0 °C?1f # Lfc 
#6, «91BilHLfc-V'JA»«»2©7 1 0m I IE, tt 

[0 168] 

JU HWBMttfcH : P V A 2 0 3) ©10 %7j<j§ 



[0164] [fipJ^tt^StMflijS 1 ©USD /-* V 

tVfr&^TVtZXV*- (Tg7 8°C, ¥£D*MI 
0. 3jum, BB65NUI4 0%] 6 

p h 4 . 7 (cub l> cn«iARnitt«uiBife«« i <t l 

[0 16 5] [£$«©H«] 

<Kyt?x;U7^l/3 
«• • • 3ml 

# 'J -)l «7 5 IsXMMdttttH :PVA235) 4. 8 

# >J M-)V7)\,ZX & 5 UXKttj£&ttSl : P V A 2 4 5 ) © 1 . 8 4%? 

• • 27 3m I 
tt*T?£** 1 0 0 0ml (Cfttfffc. 

[0169] cms** i ©PS) faemi i^arer 

fflttttUB&ttS 1 atfiWBTJMft* 1 SEl^T. »qT 
ffltt«IBt««HaBt©@JB»ifc*tf 4 o : 6 0t%5J; 
SfcS^LfctL 4 3*C?©«iSff4 5mPa • si§ 
£ «fc => fcdc&HM LT% Cti*±JHfc** 1 £ Lfc. 

[0170] (±jnt«iK2©mD ±b±jm**i • 



£5 0 : SOlcaELfcWHiBHiKLTs ±Ji»ft* 
2*HSLfc„ 

[0 17 1] CE«MKM)fW) 
[0 17 2] HiH**iJx?l/V7affliLfc«3at» 
(RCtK^ti^l\ JP*tf2 2 0jum-?»y, 'TV'?^ 
iRMffi©*" 'J I* U VflCWtf 'J x^ U Vtott LT 1 3 
ll%©7t^-€Iil<kf $ V?^«) IE* 5^ 
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(Mlfr 5«fc* JB 1 1 £ LTTlMflJJS 1 £;E;P« 1 F 1 'J X* U vafcHA LTs 5 5 °C7 3 B F^CQI 
7 2 ,imT\ Sg2JIi: LT±JMMI5*1 (flRlilttfflSi -5»^»M«Lfc 

©¥l§ttS: 0. 3 pm) *i&®mB6 0 fjmT*fmm [0 17 3] ft 1 JI<7)3flKJ*« 1 84m/jmt 

K^->/'?-^ffl^T2JilW|B#M^Sti : l2Ji^ffo m. f»RrfflttttliO@3^»** 2 . 5g/m2tS^ 

fc. *Jfift*tts 4 0°ClcHPSLT^U ifeffi fHcSELfctttttt* ±SE©H8F 1 tllttllcLTMS 

«ftK0tlC«fc*lfc»aiV-V?2 0»)WLft«, F 2«fflHU *<DfH3*<DX-5;v?fflJi*fflLfc. 

2 5 °C<DJS (4BttS£ 1 5 %) 76 0 fffik 4 5 °ODJS [0174] «f > * ©fH8> *»EfK > ? 

(ffitt-SStf 2 5 %) 76 0 &|Rk 5 0 °C4)J1 Cffl*tS HTfBH L It. 

Stf 2 5%) 76 0 U 2 0-2 5 "C 48 [0175] [**fi»'f > * ©PS) 

SfiSJttf 4 0 ~ 6 0 °C£DPH«T7 2 ftRMIS Lfcl, [0176] 

<-rx i 

C. I. t^Vh'TXP-74 • • • 20H«% 

7>*isy-7*'Jivn#M£i* o, ooo. Mi 20) •••12 

«s% 

v>~x^U>-7'U=i-;b- • • 1 5KS% 

-ftfVSft*- • • 5 3K«% 
JJBftH0M*9*U 0. 3mm©3?;b=l=7i;-X IMMBHIfflft. UStift-da-WOTJMltt 
*#«^76 0%ft«Lfc«Htf-X5;l/ (7->+P9*t 1 1 2 nmTSoft. 
IS *ffl^T«»U -<XP-^ [0 17 7] 

<7«V«iS«»f* 1 <7)1H©> 

C. I . fcW > h L/v K 1 2 2 • • -2 511% 

v> a y?uju6 1 wjib-zr^ymmvz, fgvyvtiiD • • -bbb 

#71 8WS% 

v>i^u>-?'Ja-rt" • • 1 5»s% 
•<*v3ateK- • -4 2ii% 

±Bfrttn»«S* U 0. 3 mm©^Hl X7 tf-X »»tt# 1 WStlfeT-t? V«Hfi<WJ®ttgtt 

*f«W?6 0%3fE«LfcSISkr-X5;U (7->+f7a: 1 0 5 n m?*-3fc. 
« i/Xr^-tf— *ffl^T5«U ^-tf>^ [0 17 8] 

<5/7V«»#Wrt*1©lI«> 
C. I . hX;u- 1 5 : 3 • • • 2 5f»% 

<!:L71 5f»% 

VV-k'jy • • • 1 0J»% 

-< • • 5 0»s% 

±IB*SHlP9J*S^U» 0. 3mm<D*Jl\s3-7£-X tktt 1 fc f#6*lfc>'7 7 >]l»©¥^KSli8 7 n 
*i*«*T6 0%3SllL/£«B!k;-X5;U (7->+f7*± mtSofc 

» ->xri*-B-*s=) sffli^u i/ymm [0179] 

• • • 2 0J»% 

X*lsy-7<?VlVm&£# (»?17, 000. m.m-\ 5 0) • • • 1 0 

f»% 

fijifijy. ■ . 1 011% 

<*>Xlft*' • • 6 0»i% 
±E*SaiP9J*S^L» 0. 3mmOv t ';HJX7 7 lf-X 7 5nm?$oft. 
«<HWP6 0%WRLfc«fflie-X5;b (T^+fVtt [0 18 0] 

is ->xti»-b-*s=) tffli^anu ^5**i [0181] 
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^^u-wmftimi • • • i smm.% 

If^*'j3-/b- • • 2 0«fi% 

v>x*u>-?U=i-;l/- • • 1 0Mm% 

flURSttM W-7-IV-/U4 6 5 Bffl^^iUtt) •••o. 111% 

•r*V3»*- • • 54. 9»% 
JM±flD«lilE**a^ 1W¥U 1 (jm7^W-T^ ®3i^)y &3 6mN/mT»7fc, 
»U *tt«R-f >^?**l'a:P— <V**H»L [0 18 2] 

fc. -fV^OWSOTiSttSttl 2 0nm?*»J. 8 

?*>«fi»»»fl:1 " ' ' 1 511% 
X^UV^'J3-;U- • • 2 0M% 
yx^UV^'JP-;!/- • • 1 0fffi% 

WffiattfJ (+f-7^7-;l/4 6 5 Bflfk^i^tt) •••o. 1M% 

•<*>S£ft*- • • 54. 9M% 

JX±(Dft|UHfe*3^ SH*U 1 Mm7-r;l/*-?3 ®3§73y«3 5mN/m?*?ft. 

iiU *1MHSH'V*?**7tfVtf4'>**HHL [0 18 3] 
fto ^V^CWSOT^ttSttl 13nmW»J, 8 

2/7 1 • ■ • 1 oii% 

X^U>7''Jq-/b- ■ • 2 0Rg% 
5>x*l/>yg=j-;U' • • 1 0SS% 

fflBStHiJ W-7-f/-;U4 6 5 BflMb9*Ilttt) •••0. 15fg% 

•ftfVSJft*- • • 59. 9Mfi% 
JK±©£fflJS**i!£s «1*U 1 /jm7-fJW-T'5 y 1*3 6mN/m?*-3fc. 
»U *tt»*K V^SSS^WV^SMHUfc. [0 18 4] 

• • • i omm% 

JL?ls>?')?-)l- • • 2 0Wfi% 

v-x?uv-?'U=i-;i/- • • i oii% 

IWESttffl W-7-r/-yU4 6 5 B«b^i«a) •••o. 1JtS% 
•<*VSJteK- • • 59. 9Hm% 
W±©«HfiE*£S^ 1W*U 1 pm7^;l/$-T5 iiU L : #/X;U5"J©IBB (BS8K n : Ky HHM 

iu *taw*-r>^Ta5*^7y^'r>^*iiHL (H8) 

fco ^>?*©i^©¥±5)*itfIl;J:8 5 nm7*y, 8® [0 18 8] IE®J®tt©ji?i?©&i&jiJgV (0. 1-1 

303/1*3 5 mN/mTS-sfc. m/sil) W*L»n «IBTI**Oififl5l 

[0 18 5] ±>&LMZ®Mtt.<D&W&F 1 . F SC (2) T«rct#T**. 

±3S©*fi©*»WB-r:'**Bl/>T*M [0189] T=L/V (2) 

flaaifJtHMUiLTHKJD'O^^iy h7'JV$£JB [0 19 0] V^0. 1m/s, 

^TWT©^?B«»BSLfc. ftfi. ^«a5«H1 1minfl«*SW, •< V^O»WI$fflKBB 1 0 m 

[0186] (D «uh , >*4>*#i$pm«&4><i: /x.itsximvrsmLzmx.zct-z-'fywmwm 

5fcLT«4fcS*fc. HI. H8T% IBIij£1*©&ft IHni«SSa.*C£#T*S. 

»S*V Csv Wit SH^tt^y KOfMUUE) (DWIhnmkimK*WW!mttZ*ol&z.Zo 

H8 (b) T/XVI/5IJ6 a 1 5f >#© K [0191] *£M^tflt80!l?(4s 5<f V\y h© 

■> h=£J&£LTfr5/X;l/?!l6 bA^M© 1 7-f V#© /X;U5"JF^PIL^ 1 mmi U IBfij£tt©;8K]jSJtV:& 

K y h «BrtT**TW»ffll T (4 % #©5£ ( 1 ) T*T 1 m/ s ~ 0 . 0 5 m/ s ©15HIT 5 if y KSfc* £ £ 

cttf-p**. ic*y» -r>^©«WBPBPi*» 1. o, 2. o. 

[0 187] T= (L-n) /V (1) 5. 0, 1 0. 0. 20. OmsiU ^tl^ftH®* 



(20) 
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Bf8,L, ft$©HI*!©#S-3S«©S5*3lj£Lfc, ft 

<ot<offiSimtf\7b&5p i tut. mmm 

it. 1I3, BAWiSfc/XMHEttTSBIMIE* /X 

To 

[0 19 2] (2) 113, BKOj^C/X/MCtiTS 
«ME£Sa.T}SSBS«S4. 5, 6. 7. 8m/s 

[0193] (3) ***ffirPtt» EM 0 (a) ©*5 
a^-fVW F*ffl^TH1 2CD<t5lCil*^>y5 1 ^ 
S LTft5-r>«BJSLfctf* ?' S^i^K 

[0 194] 

Ml] 



1.0ms 




X 


2.0 ms 




A 


5.0ms 




A 


10.0ms 




O 


20.0ms 




© 



© A» 
O A 
A w 

[0 19 5] «1 #S##*«fc?lE, By£3HJ!5©» 
P^F^Htf 10ms 5feSI<Dttl«WT(*tf SO* »tf * 

*io (f*icaa»fl«3~5p ©k*tu mw 

Wm# 10ms, 20ms ©*»«?(*, >K3tt 1 ~ 5 

[0196] sasgsicHu "(ytvmmm 

4 , 5 m/ s ©ftttWHCTW*, H««&8* S F y h 

ttfcfty«©in*©M*3Mi 5 £i:fc. c©«fc?fc» -<> 
^sso««frs«3i« s?o6iHtf *< % y > sssas© 
$»3B«a*o«iKfi«tc**aa»«<ife s t c t 

M6MSTt"S= CtllcWU J»B6fi*tf6. 7. 8m/ 
s ©ftSglMHTtts ttS^J©* 5 &IM©ffiTtct & < , 

[0 19 7] ■9©«fc5KWKIf»^ffl«¥»r 
S LT*^ >«B«Lfe«MrW4» "f S LTffcl^ 

fc±t^T[S|±U Wfc* »©^*K©aMMS:£©aH» 
JSWOBKfl«lRl±Lfc, 

[0198] vLt<D*oiz*mmzmm(DBmmfmM 



Tttft < . *^©&mS^©iSHftTft«©^tf 
rT*?*5. fida.tf» KaSHcStt*'vy FO«fi8(4, 

T 5 <fc 5 ftfci/ V7i\s\ y K?SoTfeJ: l\ 

yjyi^-y F©«£©*v?*tt©1W»©0i*BM 4 

icj:URnr«^ «y?Ltf, 118 (b) ©*»©7fy 

6 0e©«fc5lc» /X;U71, 7 3T>ftFy hO (H 

U /X;l/7 2, 7 4TKFyh© (H+» -S 

$. BWKLT* /X;l/7 1 , 7 3TKy h» 
ftflEP) SftKy KOHtefBtfU fB»j£ft£lyf> 
SHHbU fcfc. /X;U7 2, 7 4T'F7hx (H+» 
fg^EP) **Fvh©Hl3BiS-rs. E©«fc3lcLTs 
118 (b) 09WD7'TV6Oe^nMM)7'fV«I6>8 
#Fv KOO»xtE«|:Sl5-r 
V#©eaBSK* + U y 5>lc«fc*->U T^U^y K© 1 a 
ttttifc8*£as©T\ *5-rv©*H«lcfe^T«y 
&5£T©B»c»L*>*©«Wni*1 Omscfcy 

[0 199] 

mW<D®%] *5EWtJ:titf» ¥K<!:|0tfIlf©iIiW<!: 

5->'i7 hxy 

[UE©fgm£Ift^] 

[HI] **«©»JB»c«fc*'f>^5?iy hX'J>2£ 

[H2] ■i«7^>^K©tpm«bt«atr«Hug 

[113] H2©7<^f F©/X;U*»»«lcSf» 

mm (a) , /x;u©»B©fWi*i!iwr*n:»©iEii 

■ (b). ( c K Sl>V X;b©«W • #m©«Ett 
ttffi*WET*fc®CMEiiiH (d) , (e) , (f) T 

[U 4 ] H 4 li H 3 ©ft / X;U©B»a»B*3Vr 

[U5] BlCO^if hyj>*©^«»*Slc 

[116] eii©* >?v>iy Nxy>-j!©»^^-r 

[H7] *^Sg©^tcfcW^IB^«#©WJl«lg^^ 

[H 8 ] h 2 ©/ x;Mtaatf v^««©i«ihibh«i 
w©wi«*5*rH-p»y» 5oa'>ki i©ft/x 

6 a ~ 6 d ©E«*^-r ¥Bia ( a ) StflBSfttt 
±©'f-V^»WtficH*H8 (a) ©ft/X;b5"J©ft/X 
;W«K»*SLTa?r¥llB (b) 755. 

na 9 ] a 2 © / x; wnfiEarz-r > v «ut©QiiiimfiH 
&©>2flft3tt-Rr?&y. 5-rv\»Ki i©*/x 



(21) 



<$m 2 0 0 3 - 1 9 1 4 6 0 



M/5y6a~6d0E«*5* - r 3 FffiB (a) AtfESttft 


1 a 


/X/U 


±<0'f>f *3WWi*H9 (a) <D&/XjU$iJ©&/X 


2 0 




;WffllK3t*JSLTw - r 3 FffiH (b) 


2 3 




[HI 0] 020/XVl4iJ3KtfVV?«*toBfP^il 


2 6 






4 0 




6 a ~ 6 d 0lEB£^-r¥ffiH ( a ) StflBSfll 


5 0 




w^^y^mmm^m o (a) ©*/xa#j<d* 


5 1 




/X;bffiSt^JSLT^-r¥E0 (b) T-^So 


5 2 






5 3 




»(D^4^x>-riilT-$Uv 


5 5 




X;b9J6 a~6 d ©KSSSf^EH (a) Stffa^it 


6 1 




#±©-fV*«Wffll*H1 1 (a) flD*yX;W>J©* 


6 2 




/XimWlttifcLTyrstW-mm (b) 7»»*. 


6 3 


IBIWW*FoaJl 


[HI 2] H1 0 (b) KtflBl 1 (b) Cfi^TES 


4 1 0 






450 






440 




[HI 3] H 1 <0S«B©8J©«lfiE«l*Sf«^-rflJiB 


4 3 0 




H^fc*, 


47 0 




[014] H1 tfVW K&J$©£JB0y£3jVf->U7/l/ / \ 


F 






S 




[??^©lttP£] 


L ' 


/X;l/5"JHIS 


9 p-;Utt 


X 


H8, H1 Olefcttfc/X/UHNI 


1 o letiSP 


X/2 


H9, H1 1 XjUflM 


1 i 7-<VA'y K 


P 




6a~6d /X/U?iJ 


n 


K» h (HX) P^H 



[HI] [HI 4] 
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